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EFFECT OF INFRARED HEAT ON LOCALIZED 
POLIOMYELITIS AND NEURITIS 


Joun A. Toomey, M.D. 
CLEVELAND, OHIO 


F THE anterior horn cells are all destroyed in poliomyelitis, recovery 

is impossible, since regeneration of nervous tissue does not occur. 
The objective clinical evidence of complete destruction is complete 
paralysis peripherally. No new fiber tracts can arise de novo and 
take the place of those that have been completely destroyed, and no 
muscular movement is again possible after all the motor cells have 
disappeared. 

Clinically, paralysis may be found and be so extensive that no mus- 
cular response can be obtained by any test during the initial stages 
of the disease. Later, some of these patients may recover movement. 
One might ask how this could occur if there were no regeneration of 
cells. There are no new pathways laid down. The answer lies in the 
fact that a few anterior horns cells may be left in the involved field, 
which with their remaining fibers can take over the functions of the 
destroyed cells and activate muscles. For this belief we have some 
proof. 

Some years ago a patient was seen with poliomyelitis. He made a 
clinical recovery which was complete, and no paralysis or paresis of any 
muscle group could be demonstrated by either myself or the orthopedic 
consultant at the time the child was discharged from the hospital. A 
few weeks later he contracted pneumonia and died at home. An autopsy 
was obtained. Serial sections of the cord demonstrated that most of 
the anterior horn cells in the lumbar area were absent.' Nevertheless, 
muscles which were supplied by nerves that arose from severely in; 
volved segments of the cord could be moved 100 per cent. In the 
fields of some of these sections, there were only three horn cells instead 
of the twenty to thirty that are usually present, but these few cells 
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and their processes were capable of transmitting impulses and bringing 
about complete muscular movement. 

The fact that a few axis cylinder fibers may remain unscathed in a 
field so massively involved has been referred to in another article on 
secondary attacks of poliomyelitis. There it was suggested that when 
paralysis occurred a second time in a human being it usually followed 
or was associated with an acute infection. It was also stated that the 
recurrent paralyzed condition was not due to another attack involving 
the cells in the anterior horn area but rather to a toxic involvement of 
the few remaining axis cylinders that connected the muscle with these 
cells. 

Movement is a question of balance and not primarily of great mus- 
cular strength, so that a few fibers might be able to bring about normal 
muscular movement and normal balanced locomotion. 

This belief that a few nerve cells and their fibers are commonly left 
viable in a field where most of the nerve cells have been destroyed is 
sufficient incentive to try to keep the muscles in good tone when treat- 
ing infantile paralysis. If the muscle is in good state, perhaps the few 
remaining fibers can actually take over the work of those destroyed and 
move it; if the few fibers left are not stimulated or the muscles are 
immobilized, they may die and the loss of muscle power may become 
complete. It was our belief that the muscles could be kept in good 
state if the blood flow was kept normal or increased, perhaps by capil- 
lary dilatation. 

One way to accomplish this might be through the use of infrared or 
radiant heat rays, which are capable of deep penetration. Could we 
demonstrate any effects with such rays? Although the objective and 
methods employed were clear-cut, the clinical effects could not be well 
appraised since the muscles involved were usually deeply placed, and 
the matter of the cooling effect of continuous capillary flow had always 
to be contended with. Beneficial clinical results were obtained, but these 
could not be shown objectively and could only be presented in an un- 
satisfactory statistical study. 

We could not subjectively determine the effects on deeply placed 
muscles commonly involved, and a search was made for a thin muscle 
situated not far beneath the skin, one that occasionally would be found 
paralyzed in this disease. Such muscles are found in the face; i.e., those 
supplied by the seventh nerve. Better still for our purpose was the 
fact that this nerve could be affected in many ways, intranuclearly or 
peripherally, with similar effects. For example, in a toxic neuropathy 
(synonyms—toxie neuronitis, Bell’s palsy, peripheral neuritis) of the 
seventh nerve, all of the peripheral nerve fibers are involved to a greater 
or lesser degree. On the other hand, if our theory is correct, a few viable 
fibers might still be present despite apparent complete muscular palsy in 
most instances of paralysis of the seventh nerve due to poliomyelitis. If 
comparisons were to be made between the two conditions, then it should 
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be one between the two extremes. It was felt that those patients who 
had modified or slight involvement should be ignored and only the 
severely involved studied—in the case of peripheral neuropathy, only 
those who had involvement of the seventh nerve including the chorda 
tympani, and, in the case of poliomyelitis, only those who had complete 
paralysis of the muscles supplied by the seventh nerve accompanied by 
either a spinal or bulbar type of this disease and positive spinal fluid 
findings. Obviously, some time would have to elapse before a suf- 
ficient number of patients with these specifications could be seen. 

Some preliminary experiments by Taylor* of the General Electric 
Company showed that a 500-watt Tungsten lamp in a reflector held 
two and one-half feet away from the cheek raised the temperature inside 
the mouth 2.6° F. In further tests a lamp without a reflector was 
placed six inches from the cheek for fifteen minutes. A thermometer 
was held against the inside cheek so that the thermometer was covered 
two-thirds to three-fourths of the way. This showed a temperature rise 
of 3.2° F. and 2.1° F., respectively, in two experiments. By means of 
a vacuum thermocouple, Taylor demonstrated that at least 714 per cent 
of the total energy from this lamp reached the inside of the cheek and 
found that rays in the range of 7,600 to 14,000 A.V.° units would 
penetrate 10 to 30 mm. through the human cheek for a thickness of 5 
mm. The maximum energy of a 500-watt Tungsten lamp is very near 
that spectral region for which the cheek shows maximum transmission. 

In experimentation, one would have to consider the following possi- 
bilities. 

1. If capillary dilatation were the sole cause of any beneficial result 
obtained, its effect should be quickly demonstrable in both types of 
patients with these seventh nerve involvements by merely causing capil- 
lary dilatation. 

2. If, as I believe, in most cases of poliomyelitis, even with objective 
paralysis, a few viable fibers remain in the trunk of the seventh nerve, 
then the capillary dilatation, because of the increased blood flow, would 
create a state of better nutrition of the muscles and of maximum 
efficiency thereof. The latter might then be moved by the few fibers 
left. 

3. If peripheral neuropathy (neuritis) were present, all the nerve 
fibers would become involved peripherally and there should be no 
voluntary response after these rays are applied. 

4. An easily demonstrated corollary would follow; that is, if a muscle 
could be voluntarily moved after the application of radiant heat and_ 
the movement were inferentially due to capillary dilatation, the muscle 
would lose this ability to move as soon as the face grew cool again. 

In the following clinical experiments on patients admitted to the 
Division of Contagious Diseases, City Hospital, the Tungsten lamp was 
applied eighteen inches away from the patient, the eyes always being 
covered. Each application of the rays lasted thirty minutes. Tests for 
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voluntary movement were made immediately and thirty minutes after 
the light was turned off. 

Infrared heat was not the only treatment given. The best stimulus 
for any muscle is use. If motion cannot be effected voluntarily, it 
should be done involuntarily. This can be accomplished by the use 
of galvanie current, using the simple make-and-break apparatus. In all 
patients with involvement of the seventh nerve, regardless of the type, 
twenty or thirty contractions were obtained during the course of a 
minute or two. This was done every day. The face and muscles in 
the interval between applications were kept warm by keeping the face 
covered. 


A, EXPERIMENTS ON PATIENTS WITH POLIOMYELITIS 


CASE 1.—G. A., a white male 7 years of age, was admitted on Oct. 26, 1941. On 
October 9, he was well. On the tenth, he had a tonsillectomy and was sent home 
from the hospital the next day. He returned on October 19 with indefinite symp- 
toms and was again discharged on October 22. The next day his speech was thick. 
On October 24, he tried to swallow fluid but it ran out of his nose. He could not 
swallow, although his throat was clear and not inflamed. His neck was stiff. On 
October 25 he developed fever. He was admitted to the hospital and was found 
to have a bulbar poliomyelitis which included an involvement of the left seventh 
nerve. Infrared light was given, after which it was found that he was able to 
move the paralyzed muscles. This ability lasted for at least five minutes after the 
light had been turned off, after which there was no further response. This reaction 


was obtained repeatedly. As the patient became better, the length of time during 
which he could voluntarily use his muscles increased. The ability to move was 
nearly normal by the sixth month. 


CASE 2.—D. W., a white male of 3 years of age, was admitted on Sept. 3, 1941. 
He was well on the morning of August 29. That afternoon he had a stomach 
ache but was well again on August 30. The stomach ache returned on August 31, 
and he became drowsy, slept a great deal, and was constipated. On September 2, 
twitching of the face was noticed. The next day he had poliomyelitis with deltoid 
weakness and paralysis of the entire left side of the face. Infrared deep therapy 
was given. After the light was discontinued, he could move his muscles. He pre- 
sented the same clinical phenomenon as did the previous patient. 


Case 3.—P. R., a white male 38 years of age, was admitted on Sept. 4, 1941. 
On August 26, he was well. On August 27, he had fever, chills, backache, and gen- 
eralized pains, and he vomited. From August 28 to 31 he was well. On September 
2, the ear was lanced without results. On September 4 he again had fever. That 
afternoon he developed poliomyelitis with dysarthria and dysphagia. On admission, 
in addition to the dysarthria and dysphagia, he had complete weakness of the left 
side of the face. Infrared therapy was given, after which he could move the 
paralyzed side of the face vigorously for a few minutes. 


B. EXPERIMENTS ON PATIENTS WITH PERIPHERAL NEUROPATHY 


Case 4.—M. M., a white male physician 25 years of age, was admitted on Feb. 
5, 1942. On February 1 he had sinusitis; on February 7, a sore throat; on 
February 8, general aches, fever, headache, and cervical adenitis; on February 11, 
a gingivitis; on February 13, aching over the left side of the face; on February 16, 
complete facial paralysis including paralysis of the chorda tympani (loss of taste 
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on the side of the paralysis). Infrared rays were applied, following which there 
was no movement. By March 4 the patient began to feel as though his face ought 
to move, although no movement was detectable objectively. 


Recovery is rapid in these patients, and he was completely well by April 1. The 
peripheral neuropathy in this patient was probably due to infection. 


Case 5.—E. J., a 29-year-old white female, was admitted on June 28, 1937. She 
operated a beauty parlor. On June 22 her feet became numb. On June 23 she 
stayed in bed. She would get up but could stand for only a minute or so. On 
June 24 she vomited. She noticed that her senses of smell and taste were more 
acute. She had pins and needles sensation of the lips, the tongue, and the fingers. 
She gradually became worse. On June 30, bilateral facial weakness developed, and 
the sense of taste was gone. The application of infrared heat caused no movement. 
The seventh nerve recovered by July 19. The peripheral neuropathy was caused 
by a dye used in her work. 


Case 6.—L. W., a white male 34 years of age, was admitted on May 7, 1939. 
On April 24 he caught cold and developed a nasal discharge. On May 3, he had 
fever and chills. He went to work on May 4. On May 6, he had general malaise and 
was unable to void. That day he began to feel a numb sensation in the legs and 
moved them with difficulty. On May 7, he could not move his legs at all. He had 
sensory and motor changes in both arms and legs on admission but no facial 
weakness. On May 8, both sides of the face became weak, and within twenty-four 
hours he had developed complete paralysis of the seventh nerve. He could not taste 
his food. The mouth was dry. The application of infrared heat caused no move- 
ment. He recovered in a few months. His peripheral neuropathy was probably in- 
fectious in origin. 


CASE 7.—W. F., a white male physician 31 years of age, was admitted on Nov. 
30, 1941. On November 23, he had severe backache with pain radiating down 
both legs. On November 24, he had headache and nausea, and he vomited. Pares- 
thesias developed. On November 25, the hands became weak with lost movement 
of the finer muscles, greater paresthesia, numbness, tingling, and burning. By 
November 26, the weakness of the hands had progressed, and loss of taste and 
smell with numbness of the gums was found. By November 28, the paresthesia 
had spread to involve the trunk and abdomen. There were fibrillary twitchings of 
the face and shoulders. On November 29, he was unable to move the facial muscles; 
movement was first lost in the left side and then in the right side of the face. 
The facial paralysis was not relieved by infrared rays. The cause of the peripheral 
neuritis was unknown, although the patient had been taking large amounts of 
phenyl mercury nitrate lozenges over a period of six months. 


CasE 8.—R. L., a white male 18 years of age, was admitted on Nov. 12, 1941. 
He had had a cold and worked with ethyl gasoline. On November 3, his toes became 
numb. On November 4, his legs began to ache, and on November 5, they were 
weak. On November 6, his fingers were numb, and he quit working. On Novem- 
ber 12, he fell while trying to walk. On this day he was unable to control the 
movements of the muscles of the legs. On examination there was slight sensory 
involvement, hypesthesia, hypalgesia, and hypothermia of the legs as well as motor~ 
paralysis. 

On November 30, there was marked weakness of the right side of the face, and 
he could not taste well. His mouth was dry. He had difficulty in micturition. Infra- 
red rays did not give him any immediate relief. His facial muscles started to 
function on December 10. Whether the ethyl lead caused his peripheral neuropathy 
was not proved. 
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Case 9.—M. M., a white female 28 years of age, was admitted on Nov. 28, 1940. 


She had had a severe cold two weeks prior to admission. On November 21, she had 
headache, backache, and numbness over the balls of the feet. On November 22, 


she was vomiting, her head ached, and the numbness spread up the legs. On Novem- 
ber 25, she was unable to walk. Her arms started to become weak. She had 
typical sensory and motor paralysis. On November 30, two days after admission, 
she had slight weakness of the right side of the face. On December 1, the nerves 
of both sides of the face were paralyzed, and she had difficulty in tasting food. 
Infrared heat did not cause any immediate response. Six weeks later, the facial 
muscles had returned completely on one side and 25 per cent on the other. The 
peripheral neuropathy in this case was probably infectious in origin. 


DISCUSSION 


It has long been contended that since poliomyelitis is not in the mus- 
cle but in the nerve, every effort should be directed toward keeping 
the musele in good condition, so that the nerve can have something to 
move when its function returns. This is best accomplished by some 
form of heat. In our instance, we used infrared therapy, which causes 
capillary dilatation. Perhaps there is an inerease in blood flow and, 
as a result, an increase in metabolic activity of the muscles. This 
might be accomplished by other means, such as by Kenny’s hot foments, 
but the physiologic effect would be the same. That heat alone may be 
efficient therapy might be concluded by the results obtained in these 
nine cases, three of poliomyelitis and six of peripheral neuropathy 
(neuritis). 

Despite apparent complete lack of movement in the three patients 
with infantile paralysis, these patients must have had some fibers left 
connecting the muscles with the nucleus of the seventh nerve, since these 
muscles could be moved voluntarily after treatment. No movement 
would have been obtained had all the cells of the nucleus of the seventh 
nerve been destroyed. 

It seems obvious that with the method of passive massage, galvanic 
stimulation and infrared heat, the patients responded and went on to a 
quick clinical cure. 

One would like to believe that results obtained after the application of 
infrared rays could be used as a point of differential diagnosis between 
poliomyelitis and peripheral neuropathy (neuritis). There are so many 
patients, however, who have partial involvements with paresis and not 
paralysis that such a test could not become a standard of differentiation; 
yet, with the facts in mind, one could get some idea of prognosis in 
varying conditions. 

If the patient has a peripheral neuropathy, the prognosis is the prog- 
nosis of the whole patient. If he starts to recover generally, he will 
recover locally, and the recovery will be complete. We have had twelve 
such patients with facial involvements out of a total of seventy-four 
and all have recovered movement. 

If the patient has obvious signs of poliomyelitis, including involve- 
ment of the facial nerves, and after three weeks following the disap- 
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pearance of edema (which in itself may cause paralysis) there is no 
response after the application of heat, the prognosis becomes extremely 
guarded as to the return of function of the nerves and hence muscles. 

If a patient with complete paralysis who has been diagnosed as polio- 
myelitis is still completely paralyzed long after edema ordinarily would 
have subsided, i.e., about three to four weeks, and, if a few months 
later, the patient gets a complete return of function of the involved 
muscles, the diagnosis of poliomyelitis becomes questionable and that of 
neuritis most probable. 

The principle of applied heat in the early stages of poliomyelitis is 
not new. Osler recommended it years ago, and where possible, it has 
been used at City Hospital for the past twenty years in the treatment 
of muscles supplied by involved nerves. 


SUMMARY 


1. Infrared heat was given to three poliomyelitis patients with osten- 
sible complete paralysis of the facial muscles and they could be moved 
voluntarily for a little while after its application. 

2. When it was given to six individuals with peripheral neuropathy, 
there was no such movement of these muscles immediately after the 
treatment was completed. 
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NONSPECIFIC THERAPY IN ANTERIOR POLIOMYELITIS 


PRELIMINARY REPORT ON THE USE oF VitTaMINs B ANpb E anp 
ARTIFICIAL FEVER 


Smon Stone, M.D. 
MaNcHEstER, N. H. 


HILE much progress has been made in the last decade in the eluci- 

dation of the etiology and epidemiology of anterior poliomyelitis, 
the treatment of this disorder in the acute phase still remains nonspecific 
in character and inconclusive as to the results. Convalescent serum 
therapy, although at first acclaimed as a specific remedy, has been dis- 
earded by most clinies because of its dubious value.' Other measures 
such as oral administration of potassium chlorate,? introduction of 
adrenalin intraspinally,’ or forced spinal drainage* have all been given 
a trial with limited success. The orthopedic method of treatment as 
stressed by Lovett® and the Kendalls,* which emphasized the need for 
complete immobilization during the acute and subacute stages of the 
disorder to be followed by gradual increase in passive and active range 
of movements of affected muscles, has found its advocates and sup- 
porters and has given good results in capable hands.’ The criticism 
expressed by the followers of Kenny’s* method of treatment against 
complete immobilization in the acute stages is that it prolongs the pain- 
ful period, retards recovery, and produces ‘‘mental alienation’’ and 
muscle ‘‘incoordination’’ in the patients so that they are unable to use 
the affected muscles although they are not completely destroyed. On 
the contrary, Kenny® in her treatment stresses the value of hot, moist 
applications to affected muscles early in the course of the disease to 
relieve muscle spasm, discounts the need of immobilization or support 
during the acute phase, and stresses the importance of early movements 
and muscle re-education. The statistical results in acute cases with her 
method of treatment have not been sufficiently analyzed, however, to be 
of definite value in working out final therapeutic criteria. 


PRESENT STUDY 


The present investigation is part of a wider study involving the 
determination of the place of nonspecific therapeutic agents in the 
treatment of diseases of the nervous system. Included in this group 
are artificial fever and the vitamins of the B complex and vitamin E 
as found in wheat germ oil. Artificial fever therapy has been found 
of value in various forms of neurosyphilis,” in arthritis of the de- 
formans type,"' in selected cases of early multiple sclerosis,’* and in 
Sydenham’s chorea.** The value of the B group of vitamins in certain 
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neuritides,* in aleoholic neuropathies,’*® and other deficiency states’* 
has been fully established. Vitamin E has been used with success in 
selected cases of muscular dystrophy and atrophy,’’ amyotrophic lateral 
sclerosis,"* and fibrositis."° I have previously pointed out the value of 
combining vitamin therapy with artificial fever, especially in cases of 
Sydenham’s chorea®® and neurosyphilis.** In a previous report I have 
also described the beneficial results from the administration of vitamins 
B and E in a patient with anterior poliomyelitis'’ and in patients with 
myatonia and muscular hypotonia.** The aim of this study is to analyze 
the results from the administration of the above therapeutic agents, 
singly or combined, to a number of patients with anterior poliomyelitis, 
in the acute and subacute form of this disorder, who have been under 
observation for a period of six months to three years from the time of 
the onset of the disease. 


MATERIAL 


The material included in this study consists of a group of patients 
with anterior poliomyelitis observed in the various stages of the dis- 
order, most of them referred through the crippled children’s clinics 
of the state of New Hampshire. These cases included six patients with 
acute anterior poliomyelitis seen within a few days following the ap- 
pearance of symptoms, six patients treated within two to eight weeks 
from the onset of the disorder, and a number of patients in later stages 
of the disease, seen from two months to two years following the acute 
attack. 

All patients had spinal poliomyelitis except two with bulbospinal in- 
volvement. Eleven of these patients showed various degrees of muscular 
weakness and paralysis as a result of nervous system involvement, while 
one patient had no definite paralysis when first seen, although she dis- 
played neck and spine rigidity, muscle tenderness, and pleocytosis in 
the spinal fluid. 

METHOD OF TREATMENT 


Anterior poliomyelitis in the acute stage was considered as a systemic 
infection caused by a filterable virus which produced generalized in- 
volvement of the central nervous system, although in most instances 
with the anterior horns of the spinal cord and the motor nuclei of the 
brain stem bearing the brunt of the process. The following routine of 
treatment was followed in all patients seen in the early stage of the dis- 
ease. A neurologic examination was carried out on admission in each 
patient with a general check of muscle activity to determine the extent 
of paralysis if present. A lumbar puncture was then performed with 
manometric, cytologic, and chemical examination of the spinal fluid. 
Treatment was determined by the patient’s general condition, the ex- 
tent of paralysis, and the spinal fluid findings. In all patients severely 
ill, hypertonic glucose or sucrose, 50 ¢.c. of a 25 to 50 per cent solution, 
was administered intravenously and repeated at four-hour intervals. 
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Thiamine chloride was injected daily in doses of 10 to 150 mg., intra- 
venously or intramuscularly, together with the glucose. Vitamin B 
and vitamin E were administered concurrently, 12 to 24 ¢.c. of vitamin 
B complex,* daily, combined with 2 to 4 ¢.c. of wheat germ oil.t The 
thiamine chloride injections were continued during the phase of muscle 
tenderness, in gradually decreasing dosage, with improvement in pa- 
tient’s condition. The vitamin E and B mixture was continued during 
the acute and convalescent stages and in some instances for several 
years after disappearance of acute symptoms with apparently continu- 
ous beneficial effects. 

In patients who showed evidence of paralysis the affected extremities 
were treated in the same manner as in patients with peripheral nerve 
involvement. These patients were placed on a firm mattress to prevent 
body sagging, and sand bags or loose splints were primarily used for 
support to prevent excessive stretching of affected muscles. No casts 
were applied in the acute or subacute stages, and, whenever possible, 
passive joint movements were attempted with the earliest disappearance 
of pain on motion. 

Artificial fever was at first administered to patients who continued 
to display muscle tenderness and limitation of motion after the severe 
phase of the attack had passed. Some of the patients in this group 
were treated elsewhere in the acute stage and were referred for treat- 
ment because of persistent limitation of motion and tenderness. The 
first patient to receive artificial fever was treated in September, 1939, 
for the after effects of an attack developed two months earlier. In 
patients seen shortly after the onset of paralysis, the extent of the 
paralysis and discomfort associated with it determined the need for 
fever. It was not found necessary to administer artificial fever to non- 
paralytie patients, to those with mild eases, or to those who responded 
well to vitamin therapy. Fever was produced by means of an inducto- 
thermy cabinet, and the patient’s temperature gradually elevated to 
from 102° to 105° F. and was maintained at that level for from one to 
three hours. Fruit juices and saline solution were administered during 
the time the temperature was elevated, and the thiamine chloride was 
injected intravenously or intramuscularly at the height of the tempera- 
ture to fever-treated patients. A temperature range of between 103° 
and 105° F. was well tolerated by all patients. The largest number of 
fever treatments given to a single patient was nine, given at weekly 
or semiweekly intervals. Usually three to four treatments, given every 
three days, were sufficient to relieve the neck rigidity, the stiffness of 
extremities, and the muscle tenderness. 

The youngest patient with poliomyelitis to receive artificial fever was 
214 years old, the oldest 12 years. All of them tolerated the fever treat- 
ments well, and there were no untoward complications from its admin- 

*Lederle Laboratories, Inc. 


TtEli _— and Co. This suspension produces a palatable mixture without the need 
for an emulsifying agent and is well tolerated by all children. 
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istration. Usually following the initial treatment the patients exhibited 
more initiative in attempting to turn over or to make use of their ex- 
tremities which were previously held rigid because of pain. Also reduc- 
tion of neck and spine rigidity was observed. In patients exhibiting 
edema, mottling, and cyanosis of extremities, the improvement in color 
and reduction of swelling was noted early after the first two or three 
treatments. Gentle massage with cod-liver oil was attempted during 
the acute stage, primarily to improve circulation and relieve the sub- 
cutaneous edema. The cod-liver oil massage was found also of value in 
patients displaying excessive dryness of skin. 

As soon as the acute stage had subsided, a thorough orthopedic check- 
up was carried out with individual muscle testing by a competent physio- 
therapist to determine the extent of residual involvement. Further 
treatment depended on the findings at these examinations. Pool therapy 
was prescribed at this stage if found necessary and if active movements 
were attempted. Careful orthopedic supervision by Dr. Ezra Jones, 
orthopedic director of the crippled children’s services, or by his asso- 
ciates, Dr. Carl Friborg or Dr. Robert Rix, were maintained during the 
entire illenss, and no child was allowed to stand or assume any weight- 
bearing without their direction. Braces, if needed, or other supportive 
appliances were prescribed by them and applied and tested before the 
child was discharged from the hospital. 


Following discharge, orthopedic and neurologic checkups at weekly or 
monthly intervals were made with physiotherapy treatment administered 
wherever indicated and whenever such treatment could be carried out. 


ANALYSIS OF CASES AND RESULTS 


Of the twelve patients seen in the acute or subacute stage of the dis- 
ease, six patients received vitamin therapy only and six received vita- 
min therapy combined with artificial fever. Eight of the patients were 
male and four female. The oldest was 17 years old and the youngest 
214 years. Ten patients had spinal involvement and two had bulbo- 
spinal symptoms. The longest hospitalization time was five months and 
twenty-six days in a patient with severe involvement of both lower ex- 
tremities. The shortest period of hospitalization was eighteen days. 
All of the children were able to walk without support on leaving the 
hospital and only two required a brace for a time. Several showed 
muscle atrophy,.but no contractures or deformities. Fibrositis did not 
develop in any of the patients who were placed under active treatment 
early. . 

All patients except one had paralyses of varying severity. The one 
exception, Case 10, showed no evidence of paralysis during the acute 
stage but on a recheck several months later showed early postural 
changes, poor muscle tone, and slight weakness of flexors of toes. This 
patient received no therapy during the acute stage as she did not ap- 
pear acutely ill in spite of pathologie changes in the spinal fluid. After 
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she was placed on vitamin therapy and physiotherapy, much improve- 
ment in musele tone and muscle strength occurred. This case is in- 
cluded in this report to point out the importance of rechecking the so- 
ealled nonparalytic cases of poliomyelitis at a later date with careful 
muscle function evaluation before permanent postural changes super- 
vene in some cases. 

The patient in Case 5 was seen thirty-six hours after the onset of 
symptoms and was placed under active vitamin therapy with apparently 
complete recovery. The two patients with bulbospinal involvement 
(Cases 2 and 7) were seen during the acute stage and received com- 
bined vitamin therapy but no artificial fever. In Case 2 the patient had 
considerable involvement of left lower extremity which required wearing 
a brace for a number of months. When rechecked at the end of six 
months there was no residual paralysis, no deformities, nor contractures 
and all muscles functioned normally. 

The first patient to receive artificial fever therapy (Case 1) was 
referred for treatment in October, 1939, because of persistent muscle 
tenderness and muscular paralysis involving muscles of jaws and upper 
extremities which followed an attack of poliomyelitis two months earlier. 
Disappearance of muscle tenderness and rigidity followed the second 
fever treatment and at the end of nine treatments—eighteen hours of 
artificial fever over 102°—disappearance of fibrositis occurred with con- 
comitant improvement in muscle strength. In the patients who received 
artificial fever therapy within two weeks after the onset of paralysis, 
the muscular tenderness and rigidity disappeared after the first or 
second treatments with concomitant increase in range of movements of 
affected extremities. In Case 11 the patient received artificial fever 
seven days after the onset of the disease, and after the second treatment 
muscle tenderness had nearly disappeared and gradual increase in mus- 
ele strength was noted. Total hospitalization time appeared to be much 
reduced in the patients who received the combined treatment in spite of 
what appeared to be severe involvement at first. 

The patient in Case 9 is of special interest because of the severe pro- 
gressive fibrositis, which followed the paralysis of both lower extremities, 
involving the spine and general musculature. Artificial fever treatments 
were begun on Nov. 18, 1941, and on Dee. 19, 1941, after four treat- 
ments, the fibrositis had nearly disappeared, muscle strength increased, 
and from a totally bedridden state on admission he was able to walk 
without support at the time of his discharge. The strength and tone of 
his musculature appeared normal when rechecked six months later. 
He has received oral vitamin E and B therapy during his stay in the 
hospital and has continued with the medication since his return home. 

Physiotherapy consisted of pool treatments, light massage, and pas- 
sive and active movement under the direction of Mrs. Carrie Price, state 
physiotherapist, carried out while the patients were hospitalized and 
during occasional visits to the clinic. Where transportation facilities 
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made it impossible for the patient to be brought to the clinic for the 
physiotherapy treatments, instructions to the mother at home as to 
proper procedures were often of additional value. With proper sup- 
port, whenever it was needed, and rest periods to prevent muscle ex- 
haustion from: overwork, all children showed progressive and gradual 
gain at times regardless of the amount of physiotherapy they received. 
All children received a supply of E and B vitamins at regular intervals 
during the follow-up period. 

E and B vitamin mixture was also administered to a number of 
patients with muscular weakness as a result of an attack of anterior 
poliomyelitis two months to two years earlier. While in the chronic 
eases, with advanced muscle atrophy, it produced no striking effect on 
muscle proliferation, the patients who received it showed much improve- 
ment in general health and increase in muscle tone. The younger pa- 
tients especially responded well to this additional therapy. 


DISCUSSION 


The evaluation of results from new methods of treatment in a dis- 
ease such as anterior poliomyelitis is a difficult task. The severity of 
the involvement of the cases has varied from year to year and in dif- 
ferent localities, and successful results in a mild epidemic would follow 
almost any method of treatment and the statistical results from such 
special treatment would appear misleading unless all factors were taken 


into consideration. Also in the so-called nonparalytie patients closer 
scrutiny by a competent orthopedic specialist will frequently disclose 
at a later date changes in posture or muscle balance requiring ortho- 
pedie attention which were missed at earlier examinations. The fact 
that a patient is able to get along without braces does not always imply 
that a mild muscular weakness is not being neglected or that it might 
not turn into more serious deformity later on. To offset this possibility, 
all the patients treated have been rechecked at intervals by a competent 
muscle examiner and by Drs. Jones, Friborg, and Rix of the orthopedic 
staff of the Elliot Hospital and the crippled children’s services of New 
Hampshire. 

Several observations were made during this treatment period. The 
patients seen in the acute stage who received intramuscular or intra- 
venous injections of thiamine chloride, combined when needed with 
intravenous glucose and oral B and E vitamin mixture appeared more 
comfortable than patients not treated in the same manner. While 
thiamine chloride has no specific action on the virus of anterior polio- 
myelitis, there appears to be a greater need for it for nervous tissue 
metabolism, especially in infectious and degenerative states of the ner- 
vous system. Its action is nonspecific in character, and it is useful in 
speeding up oxidation in nerve cells affected by disease. The hypothesis 
propounded by McCormick,”* that anterior poliomyelitis is directly pre- 
cipitated by a deficiency of thiamine chloride in the diet of the patients, 
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thus rendering them more vulnerable to poliomyelitis infection, is not 
supported by adequate evidence. Most of the patients affected appear 
to be well nourished; other members of the same family have been on 
the same diet and they have not developed poliomyelitis, and the onset 
in late summer and fall when the average diet is more abundant would 
suggest that dietary deficiency is not one of the major causes. The fact 
also that the disease does not occur with greater frequency in the areas 
where dietary deficiencies are more common would also bespeak against 
such etiology. The occasional onset of the attack following physical 
exhaustion and chilling of body would suggest, however, vasospasm as 
a probable contributing factor rather than depletion of thiamine stores 
in the body which has not been proved so far to exist. Also the fact 
that a single vitamin or combination of vitamins is of value in some 
pathologie conditions does not imply that a deficiency of these vitamins 
has produced the disorder. It really suggests that vitamins in larger 
doses are therapeutic agents capable of stimulating metabolism of 
selected tissues in the body because of their specific action on those 
tissues. The action of a vitamin then is actually that of a drug, and 
is similar to amphetamine, adrenalin, mecholyl, ephedrine, and related 
substances. 

Artificial fever also acts in a nonspecific manner. It produces gen- 
eralized vasodilation, especially of the smaller capillaries, improves cir- 
culation and oxygenation of brain and spinal cord; it reduces vasospasm 
and muscle spasm and is probably of value in increasing the number 
of antibodies in circulation. That vasospasm is existent in anterior 
poliomyelitis is confirmed by the coldness, cyanosis, and mottling of 
extremities, the excessive sweating and occasional hirsutism which at 
times persists for months and years after the initial attack. The vaso- 
spasm and frequently coexistent muscle spasm is probably secondary 
to involvement of the sympathetic cells in the lateral horns and inter- 
mediate zone of the spinal cord. Kure’s** suggestion that the voluntary 
musculature of the body is supplied by sympathetic fibers from the 
lateral horns as well as by motor fibers from the anterior horns would 
assist in explaining the origin of the muscle spasm. The pain expe- 
rienced by the patient in the acute stages of this disorder is also prob- 
ably of sympathetic origin and causalgie in nature. In some ways it 
is similar to the discomfort experienced in cases of incomplete peripheral 
nerve injury as described by Weir, Mitchell and lately by Homans,” and 
this pain is of sympathetic origin rather than due to direct involve- 
ment of sensory fibers. The relief experienced with application of heat 
locally as suggested by Ober®® and utilized successfully by Kenny® in 
her method of treatment is also due to the relaxation of vasospasm and 
local musele spasm. Although Pohl* ascribes most of the changes ob- 
served in the late stages of anterior poliomyelitis to unattended muscle 
spasm in the acute stage of the disease and considers an inflammatory 
process within the muscle as the cause of the spasm, it is more likely 
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that these muscle changes are secondary to sympathetic disturbance act- 
ing directly on the muscle or through the vascular apparatus. The 
shortening and contractures occasionally seen in late cases are due to 
fibrous tissue replacing atrophied musculature and in some instances to 
fibrositis of metabolic origin.’® Artificial fever therapy has been found 
of particular value in this group of cases. Following each treatment 
considerable relaxation was obtained in patients with fibrositis, and, when 
this was followed by stretching of affected joints through passive and 
active movements, much increase in range of motion could be perma- 
nently established. The advantages of artificial fever where facilities 
are available is that it is much simpler to administer, is well tolerated 
by most all children, the treatment lasts only three to four hours, and 
only three to four treatments are required in most instances. 

Vitamin E as found in wheat germ oil was used for several reasons. 
It has definite neurotropic factors and has been found to be of value 
in certain demyelinization states.2* It probably also plays a part in 
maintenance of normal muscle tone.2?. The findings of Steinberg’® of 
its value in relief of fibrositis has been confirmed in our clinie in eases 
of atrophic arthritis.*® It also has a nonspecific effect on tissue exudates, 
and it is probable that the organization of this exudate which is present 
in muscles during the acute stage accounts for the fibrositis observed 
in some eases. The absorption of this exudate is accelerated by vitamin 
E administration, and none of the patients who received vitamins E 
and B during the acute stage have shown any fixed deformities or con- 
tractures. As pointed out previously, vitamin B complex when com- 
bined with vitamin E seems to enhance the action of the latter.?* 

In the group of chronie cases, the actual results from administration 
of vitamins B and E were less definite. While the muscles which were 
completely destroyed by the disease showed no return of function, some 
improvement was noted, however, in the muscle tone with a considerable 
change for the better in the general condition of these patients. Again 
it was assumed that vitamin E is not specific in poliomyelitis. Its ef- 
fects are due to its neurotropic and myotropic functions, its chemical 
effect on muscle tone and possible action on the pituitary. In order 
to obtain maximum effects it has been used in some instances for several 
years with a gradual but constant gain. A maintenance dose of 4 e.c. 
daily of 1:7 mixture of vitamins E and B (containing 0.5 ¢.c. of wheat 
germ oil) was found adequate for infants and young children, and 
4 ec. to 8 ec. daily for older children. Larger doses were found of no 
particular advantage and occasionally produced a scarlatiniform skin 
rash. Increase in growth and well-being was observed in all children 
under this regime. 


SUMMARY AND CONCLUSIONS 


Vitamin B and vitamin E as found in wheat germ oil and artificial 
fever were used in the treatment of anterior poliomyelitis in the acute 
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and subacute stages of the disease. None of the patients were immobi- 
lized during the acute stage, and sand bags and splints were used pri- 
marily for support to prevent excessive relaxation of affected muscles. 

Twelve patients were seen in the acute or tender stage of the disorder. 
Six of these patients received artificial fever besides vitamin therapy 
and six received vitamin therapy only. None of the patients treated— 
all except one had paralyses of varying degree of severity—developed 
any deformities or contractures. The stage of muscle tenderness was 
greatly diminished in all eases, especially in those who received artificial 
fever combined with vitamin medication. 

While thiamine chloride deficiency as a contributing etiologic factor 
in precipitation of an attack of anterior poliomyelitis cannot be estab- 
lished, its administration intravenously or intramuscularly during the 
acute stage appeared to exert a nonspecific beneficial influence on the 
patients’ general condition and appeared to lessen the severity of the 
paresthesias displayed by these patients. It was found to be most ef- 
fective when combined with the artificial fever and given during the 
height of the fever. 

Vitamin E appeared to lessen the tendency to development of fibrosi- 
tis, produced increase in muscle tone in chronic patients, and possibly 
favorably influenced muscle regeneration in cases where the nerve sup- 
ply has not been completely destroyed. 

Artificial fever therapy was well tolerated by all patients in tempera- 
ture range of from 102 to 105° F. during the acute and subacute stages 
of the disease. It helped to reduce muscle tenderness, relieved vaso- 
spasm and muscle spasm, improved circulation of spinal cord and brain 
by increasing oxygen supply to central nervous system, thus improving 
the nutritional states of neurons not completely destroyed by disease. 
When combined with vitamins B and E it brought rapid improvement 
of symptoms in patients displaying progressive fibrositis. 

It is suggested that while vitamins B and E and artificial fever are 
nonspecific in their mode of action, they represent the most valuable 
adjuncts in the treatment of anterior poliomyelitis in the acute and 
subacute stages of the disease. They probably assist in regeneration of 
neurons partially affected by the virus, improve the patients’ general 
sense of well-being, and assist in prevention of excessive fibrosis, a fre- 
quent cause of deformities and contractures. 

I wish to express my appreciation for the aid given me in this study to Drs. 
Ezra A. Jones, Carl R. Friborg, and Robert R. Rix of the orthopedic service of the 
Elliot Hospital and the crippled children’s services of New Hampshire; also to Dr. 


Mary M. Atchison, Director, and Mrs. Carrie Price, Physiotherapist, of the crippled 
children’s services of the New Hampshire State Board of Health. 


REFERENCES 


1. Wesselhoeft, C.: J. PepiatT. 3: 330, 1933. 
2. Lewin, Philip: Infantile Paralysis, Philadelphia, 1941, W. B. Saunders Co., p. 
120. 





THE JOURNAL OF PEDIATRICS 


3. Meltzer, S. J.: New York State J. Med. 104: 337, 1916. 
. Retan, G. M., and Kubie, L. S.: Bull. Neurol. Inst. New York 1: 419, 1931. 
5. Lovett, R. W.: The Treatment of Infantile Paralysis, Philadelphia, 1917, The 


Blakiston Co. 

3. Kendall, H. O., and Kendall, F. P.: Care During the Recovery Period in Para- 
lytic Poliomyelitis, 1938, Public Health Service, Bulletin 242. 

. Jones, Ezra A.: New England J. Med. 209: 831, 1933. 


8. Pohl, John H.: J. A. M. A. 118: 1428, 1942. 


9. Kenny, Elizabeth: The Treatment of Infantile Paralysis in the Acute Stage, 
Minneapolis, 1941, The Bruce Publishing Co. 

. Bennett, E. A., and Lewis, M. D.: Am. J. Syph. Gonor. & Ven. Dis, 22: 593, 
1938. 

. Neymann, C. A.: Artificial Fever, Baltimore, 1938, Charles C Thomas, p. 119. 
2. Neymann, C. A., and Osborne, 8. L.: J. Nerv. & Ment. Dis. 79: 423, 1934. 


3. Barnacle, C. H., Ewalt, J. R., and Ebaugh, F. G.: J. A. M. A. 106: 2046, 1936, 


. Vorhaus, M. G.: Am. J. M. Se. 198: 837, 1939. 

. Jolliffe, N., and Colbert, C. N.: J. A. M. A. 107: 642, 1936. 

3. Spies, T. D., Vilter, R. W., and Ashe, W. F.: J. A. M. A. 113: 931, 1939. 

. Stone, Simon: J. A. M. A. 114: 2187, 1940. 

. Wechsler, I. S.: J. A. M. A. 114: 948, 1940. 

. Steinberg, C. L.: Am. J. M. Se. 201: 347, 1941. 

. Stone, Simon: New England J. Med. 223: 489, 1940. 

. Stone, Simon: Nonspecific Therapy of Neurosyphilis. Read at the ninety-eighth 
annual meeting of The American Psychiatric Association, Boston, Mass., 
May 18-21, 1942. 


22. Stone, Simon: J. Pepiat. 18: 310, 1941. 
23. MeCormick, W. J.: M. Ree. 155: 89, 1942. 
24. Kure, Ken: Die vierfache muskelinnervation einschliesslich der pathogenese und 


therapie der progressiven muskeldystrophie, Wien, Berlin, 1931. 


25. Homans, John: New England J. Med. 222: 870, 1940. 


3. Ober, Frank, R.: J. A. M. A. 110: 45, 1938. 

. Cole, W. H., and Knapp, M. E.: J. A. M. A. 116: 2577, 1941. 
. Stone, Simon: J. Nerv. & Ment. Dis. 95: 156, 1942. 

. Unpublished data. 





ANTHROPOMETRY IN THE PEDIATRICIAN’S OFFICE 


NorMS FOR SELECTED Bopy MEASUREMENTS BASED ON STUDIES OF 
CHILDREN OF NortH EvROPEAN STOCK 


VERNETTE 8S, VICKERS AND Harovp C. Stuart, M.D. 
Boston, Mass. 


EDIATRICIANS quite generally recognize a relationship between 

reasonable adequacy in body size, proportions, and the rate of 
growth on the one hand and in physical health and fitness on the other. 
They have always accepted regular and reasonable gain in weight dur- 
ing infaney as one of the indications of satisfactory health and nu- 
trition and failure to gain as a warning that something is wrong. With 
greater emphasis in recent years on maintaining adequate nutrition 
during childhood and on preventing unnecessary physical handicaps 
and retardations, there has been increasing interest in the periodic ob- 
servation of the progress of growth and in the use of body measure- 
ments as a means of calling attention to deviations from the path of 
normal progress. At the same time there has been fuller realization 
of the fallacies inherent in acceptance of average figures (as for ex- 
ample, weight for height and age) as indicative of normaley and in the 
limitations of the use of measurements taken sporadically and without 
the opportunity for interpretation in the light of other physical and 
physiologic data. 

It would appear to be an accurate generalization at the present time 
that pediatricians believe that height and weight, and at times other 
measurements, should be included as items in the health examination 
of children but that many are in doubt as to what measurements should 
be taken and how they should be interpreted. There has been no stand- 
ard practice as to the measurements taken, the techniques adopted, the 
norms used for reference, or the evaluation of the data obtained. It 
might fairly be stated that pediatricians have not applied the scientific 
standards of accuracy in taking body measurements, usually insisted 
upon for other determinations. 

There have been many intensive studies of the growth of children 
in this country in recent years.”***° Much valuable information 
has thus been assembled, both as to the normal distributions of meas- 
urements obtained from groups of children at succeeding ages and as 
to the rate of growth in various dimensions at each age. These studies 
have shown that while a wide range of difference exists between chil- 
dren of the same age, individuals tend to remain in much the same 


From the Department of Child Hygiene, Harvard School of Public Health, and the 
Department of Pediatrics, Harvard Medical School, from studies conducted under 
grant of the General Education Board of the Rockefeller Foundation. The authors are 
indebted to various members of the staff of the department for assistance at one time 
or another in obtaining these data, especially to Mrs. Mabel Pottinger Baum who as- 
sisted the anthropometrist for five years. 
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position with respect to the normal distribution from period to period 
and tend to grow in an orderly and predictable manner at succeeding 
ages. It has also been shown that not only racial, but also economic, 
dietary, and other factors influence the size of children in different 
groups. There is considerable reason to be. eve that nutrition in child- 
hood cannot be adequately assessed without taking into account re- 
tardations in growth which may take place without accompanying 
signs of deficiency disease or without laboratory evidences of depletion, 
at least at the time of study. 

With these considerations in mind, it would seem desirable that 
physicians providing periodic health service for children include a few 
body measurements as part of the general health examination. If these 
measurements are to be of value in studying the progress of growth 
and development, they must be taken in a standard way according 
to the same technique on all occasions. If norms are to be used for 
the purpose of comparing a given child with his peers, the physician 
must be sure that the measurements he has taken are really comparable 
with those given in the tables of reference. It is little more difficult 
or time-consuming to take measurements accurately than inaccurately 
or according to a good rather than a poor procedure. 

We have been studying the growth of children for a number of years, 
the same children having been measured repeatedly at fixed intervals 
of time. One of us has been primarily concerned with the technique 
of measurement, having approached the problem from the standpoint 
of the anthropometrist, while the other, as a pediatrician, has been 
concerned with the progress of the child from a clinica] point of view. 

The children upon whom these measurements were obtained were 
principally of Northern European stock (a large proportion Irish), and 
the majority of the children of the group were brought up in the 
vicinity of Boston in homes of low to middle economic circumstances. 
Their parents, however, did have the advantage of periodic health and 
nutritional advice. For further details as to the conditions under 
which these measurements were obtained, the reader is referred to an 
earlier publication.* 

Norms for certain body measurements have been selected which ap- 
peal to us as likely to be useful to pediatricians for the purposes out- 
lined above. The medians and certain other percentiles, the extremes 
of the series, and the means and sigmas for these measurements at suc- 
ceeding ages from birth to 10 years are presented in Tables I to XXI. 

No attempt is being made at this time to settle the question as to 
which measurements should be used routinely and which may properly 
be disearded. The purpose is to offer the pediatrician standards for a 
few measurements which have seemed to have practical value, set up 
in such form that they may be used conveniently. A few comments as 
to the choice of measurements, however, may be appropriate. 





VICKERS AND STUART: ANTHROPOMETRY 


TABLE I 
Bopy WEIGHT—Boys 








PERCENTILE 
| 25 | 50 | 75 | 90 
A, Wi ght in Pounds and Ounces 


6,151 7,8 | 8,5 19,1 | 11,7 
11, 13|12, 10 | 13, 10/14,8 | 17,12 
15, 13/17, 10|18,6 |19,8 | 22,10 
19,2 |20,3 |21,11/23,3 | 25,6 
20, 15/22,8 |24,2 |25,9 | 28,15 
24,2 |25,7 |27,0 |29,1 | 33,3 
26,7 |27,13|29,10|32,4 | 36,0 
28,6 |30,0 |32,7 |34,6 | 38,8 
30,6 |32,5 |34,8 |36,14| 41,4 
32,3 |34,4 |36,10|39,0 | 45,4 
34,3 |36,8 |39,2 |41,7 | 48,8 
35, 10/38,6 | 41,5 |43,13| 49,4 
37,7 |40,3 | 43, 15|36,10| 54,8 
39,6 |42,12|47,0 |49,13| 57,0 
41,5 |44,11/49,1 |52,14| 59,12 
43,2 |46,14| 51, 10/55, 11| 63,8 
45,2 |50,4 |54,8 |59,2 | 67,0 
47,4 |51,6 |56,4 |62,15| 70,4 
49, 10|54,8 | 60, 12/68, 9 

52,2 |57,8 |64,9 |71,0 
53, 10|58,0 |66,8 |74,0 
57, 10/62, 12 | 73, 13/82, 11 
59,5 |63,3 | 75,0 |93,1 


B. 
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Body weight will, of course, be included in any list because it sums 
up the results of all increments in size and is already established and 
familiar to both parents and physicians. 

A length measurement would seem the next choice, and total length 
is preferable to any segmental length. Figures for standing height 
and recumbent length are given, but whenever possible the latter 
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TABLE IT 
HEAD CIRCUMFERENCE—Boys 
(RECUMBENT) 








* NUM- 

shaman ersutanein HIGH |BER OF 
25 50 75 CASES 
34.4 | 35.3 | 36.2 38.0 99 
40.0 | 40.9 | 41.5 44.5 125 
43.3 | 43.9 | 44.8 46.3 117 
45.1 | 46.0 | 46.5 4 49.0 115 
46.5 | 47.3 | 47.8 49.3 113 
48.0 | 48.8 | 49.4 F 51.8 
48.7 | 50.0 | 50.4 52.0 
49.3 | 50.2 | 50.9 53.3 
49.7 | 50.4 | 51.3 53.4 
50.7 | 51.6 | 52.2 53.3 
50.9 | 51.7 t 53.8 
51.2 | 52.0 | 52. 53.8 
51.3 | 52.2 | 52. 54.0 
51.2 | 52.2 A 53.9 
51.7 | 52.7 a 54.4 
52.4 | 53.7 of 55.6 
53.0 | 54.1 | 54. 55.4 
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TaBLe III 
CHEST CIRCUMFERENCE—Boys 
(RECUMBENT) 








LOW PERCENTILE HIGH 


10 25 50 75 90 
29.1 30.6 | 31.8 | 33.2 . 35.7 37.3 
37.0 | 38.3 | 39.3 | 40.6 . 42.9 44.2 
38.3 42.0 | 42.8 | 43.9 . 46.5 50.2 
42.0 | 44.0 | 45.0 | 46.3 q 49.4 51.6 
42.3 | 45.2 7. 9. 50.9 52.4 
45.8 | 47.3 ; 9. 51. 52.9 54.2 
47.2 48.6 9.6 | 508 2. 54.0 55.8 
47.6 | 49.3 | 50. 51.8 | 53.2 | 54.9 56.3 
48.0 50.0 | 51. 52. 54. 55.9 57.4 
48.9 | 50.5 i 53. 54. 56.6 59.0 
49.5 | 51.1 57.2 60.0 
50.0 | 51.7 57.9 60.8 
50.2 §2.2 58.8 62.0 
50.9 53.0 59.6 64.0 
51.6 | 53.8 60.2 63.8 
53.0 | 55.3 61.9 65.6 
54.0 55.7 65.1 67.5 
9 55.6 58.2 68.0 69.5 
10 57.0 60.2 70.3 75.0 
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should be used, as it gives more consistent results. In general, recum- 
bent measures are preferable to erect measures because postural altera- 


tions are eliminated. 

At least one breadth dimension should be taken, and preferably both 
the chest and the pelvis will be measured. The breadth of the pelvis 
usually reflects quite well the general stockiness of the child, but often 
recumbent chest breadth or chest circumference affords useful supple- 
mentary information. Measurements of the chest taken in the erect 
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TABLE IV 
Bopy LeENneTH—Boys 
(RECUMBENT) 








PERCENTILE 


50 
50.6 
60.4 
66.9 
71.3 
75.4 
82.2 
87.8 
92.é 
96.1 . 
99.9 | 102.8 
103.5 | 106.6 
106.8 | 110.0 
109.9 | 113.1 
113.1 | 117.3 
115.8 | 121.2 
124.2 
125.6 
128.8 
131.2 
133.0 
136.0 
140.2 
141.8 
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TABLE V 


Bopy Hre1igHt—Boys 
(STANDING) 








NTILE 
LOW mecca HIGH Ee MEAN 


10 25 50 5 90 
81.0 | 82.9| 84.7} 87.0 8.8} 90.1 95.2 86.8 
85.5 | 87.3) 89.0) 91.3] 93.5| 95.4) 101.4 3 91.4 
89.0 | 90.8; 92.3} 94.8) 97.0} 98.6) 106.0 94.8 
90.4 | 94.3] 96.1} 98.3) 101.1 | 102.7} 110.3 98.5 
94.8 | 98.0} 99.6 | 102.4) 105.3 | 107.4) 112.7 102.5 
97.5 | 100.8 | 102.6 | 105.5 | 108.6 | 111.2} 117.0 2 105.8 
100.4 | 103.5 | 106.0 | 108.7 | 112.0 | 114.4; 119.8 7 108.9 
104.2 | 106.7 | 109.0 | 111.8| 116.4 118.4] 120.8 112.4 
106.4 | 109.4} 112.0 | 115.4| 119.7 | 121.8} 124.0 115.6 
111.3 | 113.1} 114.9 | 116.9 | 122.7 | 125.3} 128.0 118.7 
114.1 | 115.8 | 117.8 | 120.8 | 125.3 | 128.6 | 132.0 ‘ 121.5 
116.8 | 118.4 | 120.3 | 123.0 | 126.6 | 132.2; 134.9 124.1 
119.1 | 121.1 | 123.2 | 126.5 | 131.2 | 135.5] 138.0 127.4 
122.2 | 123.7 | 126.2 | 129.1 | 132.4 | 137.8; 141.0 | < 129.6 
124.5 | 126.5 | 128.0 | 132.0 | 134.5 | 139.0} 142.2 131.9 
126.4 | 128.0 | 130.3 | 134.0 | 138.3 | 144.0} 145.4 134.7 
128.8 | 130.8 | 132.6 | 136.7 | 140.3 | 145.4| 147.8 137.0 
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position are especially unreliable. Of the two pelvic breadth measure- 
ments presented, the bi-cristal taken with spreading calipers is sug- 
gested for use in the early years, whereas either is satisfactory there- 
after. The sliding arm calipers may be used in infancy and in the 
recumbent position but will give values about 5 mm. greater than those 
presented under bi-cristal recumbent, taken with the spreading calipers. 
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TABLE VI 
Petvic (BI-cRIstaL) BreapTH—Boys 
(RECUMBENT, USING SPREADING-POINT CALIPERS) 








NUM- 

PERCENTILE mex \sen op 

25 50 75 CASES 
7.7 8.1 8.4 > 9.3 96 
10.2 10.6 | 11.2 s 12.4 48 
11.3 | 11.8 | 12.1 A 13.6 51 
12.1 | 12.4 | 12.8 3. 14.2 54 
12.4 12.8 | 13.2 3. 14.3 46 
13.2 | 13.7 | 14.3 i 15.4 59 
14.0 14.5 | 15.2 ‘ 16.3 68 
14.7 15.1 | 15.7 . 16.8 73 
15.2 | 15.9 | 16.5 A 18.0 86 
15.7 | 16.4 | 17.0 , 18.4 78 
16.2 17.0 | 17.5 ‘ 19.2 76 
16.6 | 17.3 | 18.0 y 19.1 83 
17.1 | 17.8 | 18.5 ‘ 20.0 83 
17.4 | 18.1 | 18.9 \ 20.7 66 
18.0 18.6 | 19.4 | 20.0 21.1 68 
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TaBLe VII 


PeLvic (BI-CRISTAL) BREADTH—Boys 
(STANDING, USING SLIDING-ARM CALIPERS) 








NUM- 
= LOW se BER OF| MEAN 


MO. 10 25 50 75 CASES 
0 14.8 15.3 | 16.1 | 16.4 | 17.1 25 16.5 
6 15.4 16.0 | 16.4 | 17.1 | 17.6 i \ 29 17.1 
0 15.6 16.4 | 17.0 | 17.5 | 18.2 ' Y 30 17.6 
6 15.8 16.8 | 17.2 | 17.9 | 18.4 ‘ 86 17.8 
0 16.2 17.1 | 17.5 | 18.1 | 18.7 ‘ 87 18.1 
6 16.5 17.5 | 17.8 | 18.6 | 19.2 . q 79 18.6 
0 16.7 17.8 | 18.3 | 19.0 | 19.6 . . 76 19.0 
6 17.2 18.2 | 18.5 | 19.2 | 20.0 J 68 19.3 
0 17.3 18.4 | 18.8 | 19.5 | 20.2 f 63 19.6 
6 17.6 18.7 | 19.2 | 19.8 | 20.6 ‘ 57 20.0 
0 
6 
0 
6 
0 








17.6 | 18.9 | 19.5 | 20.2 | 21.2 . . 56 20.4 
19.0 19.2 | 19.7 | 20.5 | 21.4 | 22.5 . 39 20.7 
18.7 19.6 | 20.1 | 20.9 | 21.8 | 22.5 | 24. 40 21.0 
19.2 19.8 | 20.4 | 21.4 | 22.6 | 23.4 . 31 21.6 
19.6 | 20.1 | 20.6 | 21.2 | 22.6 | 24.2 . 27 21.7 
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~ Head cireumference is a useful measurement to follow during in- 
fancy but rapidly loses value as the growth of the head decelerates 
during early childhood. 

The data on crown-rump length and sitting height are presented, as 
these measurements are of interest on children of exceptional size or 
build, but their routine use with all children is hardly justified. 

In addition to the norms for actual measurements, Table XI presents 
increments in weight and height for fixed age intervals. These are 
average increments, or more correctly, the differences between the 
means at consecutive ages, and they do not portray the range of the 
distributions for the group. It is, however, convenient to have an 
average figure to which to refer when trying to decide whether or not 
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TasBLe VIII 


CHEST BREADTH—Boys 
(RECUMBENT) 








PERCENTILE 


25 50 75 

9.2 9.7 | 10.2 
12.4 | 12.8 | 13.3 
13.7 | 14.3 | 14.7 
14.6 | 15.2 | 15.8 
15.0 | 15.6 | 16.1 
15.9 | 16.4 | 17.0 
16.3 | 16.9 | 17.3 
16.8 | 17.3 | 17.9 
17.3 | 17.6 | 18.1 
17.4 | 17.9 | 18.4 
17.5 | 18.0 | 18.6 
17.6 | 18.3 | 18.9 
17.9 | 18.4 | 19.2 
18.8 | 19.4 | 20.2 
19.5 | 20.4 | 21.3 








tact 
Fl 
z 
S 


Sooaceseoaoaceawso 






































CNC ROKR Ike kK OOOO 





TABLE IX 
Crown-RumMp LENGTH—Boys 
(RECUMBENT-SITTING POSITION) 








PERCENTILE 


25 50 75 
40.1 | 40.9 | 41.8 46.0 
44.1 | 45.1 | 46.1 / 51.0 
46.4 | 47.4 | 48.5 é 53.2 
48.2 | 49.2 | 50.4 , 54.0 
51.3 4 | 53.0 
53.2 55.8 
55.2 3 | 57.5 
56.5 -7 | 59.1 
57.9 4 | 60.7 
60.0 0 | 62.2 
60.6 8 | 63.2 
61.5 9 | 64.2 
62.8 . 66.0 
63.8 -2 | 67.2 


HIGH 
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TABLE X 
Sitting HeigHtT—Boys 
(EReEcT) 








PERCENTILE 
| 25 | 50 | 75 | 90 
59.6 9 | 62.3 | 63.7 
62.0 8 | 65.4 | 67.0 
64.4 8 | 67.8 | 70.0 
66.4 é 70.0 | 72.1 
68.2 x 71.8 | 73.5 
70.4 6 | 74.1 | 75.8 
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TABLE XI 


INCREMENTS OF GROWTH* 








GAIN IN WEIGHT | GAIN IN LENGTH | GAIN IN HEIGHT 
LB. AND 0Z. | KG. | 2 oe cM. 











Boys 


Birth to 6 mo. 
mo, to 1 yr. 
yr. to 2 yr. 
yr. to 3 yr. 
yr. to 
yr. to 
yr. to 
yr. to 
yr. to 
yr. to 
yr. to 10 yr. 


Girls 


Birth to 6 mo. 
6 mo, to 1 yr. 
1 yr. to 2 yr. 
2 yr. to 3 yr. 

yr. to 

yr. to ¢ 

yr. to 
i yr. to 

yr. to 
8 yr. to 9 yr. 
9 yr. to 10 yr. 
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*These increments were calculated by subtracting the mean at one age from the 
mean at the following age and do not represent the true mean increment. 


a given gain should be considered adequate for a child of any particu- 
lar sex and age. 


It is suggested that the pediatrician consider each measurement as 
obtained, first, in respect to its position in the ‘‘normal distribution’’ 
for sex and age, as revealed by the tables; second, in respect to the 
positions of other measurements within their distributions; and third, 
in relation to the position of this measurement at the last examination. 
For example, if a boy’s weight is close to the twenty-fifth percentile for 
his age, while his height is above the fifty percentile, it is not necessary 
to know expected weight for height to know that he is either narrow 
in build or lacking in some tissue. If his pelvie breadth also falls near 
the twenty-fifth percentile, the former explanation seems probable. How- 
ever, the pediatrician will do well to take the evidence from the measure- 
ments (related to the norms) as suggestive of the individual’s charac- 
teristics and will attempt to interpret them only after careful inspec- 
tion of the child and study of his body configuration and the amounts 
and characteristics of his various tissues. He should then give special 
consideration to any changes which have taken place in the percentile 
ranks of the various measurements during the period since the last 
examination. 


The pediatrician will find it most satisfactory to locate the age in 
the tables which most nearly corresponds to that of the child and to 
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TABLE XII 
Bopy WEIGHT—GIRLS 








PERCENTILE 
10 | 25 | 50 | 75 | 90 
A, Weight in Pounds and Ounces 


6,4 7,7 8,10) 10,0 
10, 11 12,7 14,0 | 16,2 
14, 10 16, 4 18,15 | 23,10 
16,10 19, 6 22,12] 25,14 
18, 10 21,13 24,15 | 29,3 
21,6 24,9 28,5 | 32,5 
23, 10 27,0 31,9 
25,7 29, 12 35, 2 
27,9 31, 15 37,0 
29,14 33, 13 40, 2 
31,2 |: 36, 0 44,1 
32, 11 38, 13 45, 15 
34, 15 40, 10 50,1 
36, 13 42,4 51,11 
38,9 44,12 52, 6 
40, 2 46, 14 55, 14 
43,0 49,8 57, 10 
42, 12 52,5 61, 14 
45, 11 54, 5 68, 15 
47, 11 57, 8 75, 14 
52,3 59, 6 76,13 
51,2 60, 6 84, 14 
53, 6 65,8 | 76,8 |88,0 


Weight in Kilograms 


3.9 
6.4 
8.6 
10.4 
11.3 
12.9 
14.4 
16.0 
16.8 
18.2 
20.0 
20.8 
22.7 
23.5 
. . < 23.8 
18.2 . ‘ 25.4 
19.5 . , 26.2 
19.5 : - 25.9 | 28.1 
20.8 J . 27.3 | 31.3 
21.7 . . 27.7 | 34.5 % . 
23.7 J ‘ 29.6 | 34.9 A 27.7 
23.2 : F 30.2 | 38.6 | 43.1 28.6 
24.3 ‘ 5 34.8 | 40.0 44.6 32.0 
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find between which percentile figures his measurement falls and then 
to think of the child as belonging in that particular interval.* Thus, 
if a boy’s height falls between the figures in the tenth and twenty-fifth 
percentile columns for boys of his age, it indicates that he is moder- 
ately short, standing among the shorter twenty-five but not in the 
shortest ten. 


*If his age falls midway between two standard ages given, it is well to interpolate 
between the figures for the two ages. 
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TasBLe XIII 


HEAD CIRCUMFERENCE—GIRLS 
(RECUMBENT) 








NUM- 
ERCENTILE 
PERCE L BER OF 


25 50 75 CASES 


33.9 | 34.7 | 35.4 110 
39.2 | 40.0 | 40.8 ; , 121 
42.0 | 42.8 | 43.6 . 131 
43.8 | 44.6 | 45.4 A 121 
45.0 | 45.8 | 46.7 . 121 
46.5 | 47.3 | 48.3 , \ 107 
47.1 | 48.1 | 49.1 
48.1 | 48.9 | 50.0 
48.3 | 49.3 | 50.3 
48.7 | 49.6 | 50.5 
49.1 | 49.8 | 50.8 
49.3 | 50.2 | 51.1 | 52.1 
49.5 | 50.3 | 51.3 | 52.2 
49.6 | 50.8 | 51.8 | 52.3 
49.7 | 50.9 | 52.0 | 52.8 
50.4 | 52.0 | 52.8 | 53.6 
52.1 | 52.9 | 54.2 | 54.8 
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TaBLeE XIV 


CHEST CIRCUMFERENCE—GIRLS 
(RECUMBENT) 





"" NUM- 
AGE PERCENTILE ono 


“YR. | MO. 25 50 75 90 CASES 


0 , 31.8 | 32.9 | 34.0 | 35.0 111 
3 5. 38.8 | 39.8 | 40.9 | 42.0 . 120 
6 38.5 42.0 | 43.2 | 44.6 | 45.7 . 130 
9 41.0 44.3 | 45.6 | 46.8 | 48.3 V 120 
0 43.0 45.8 | 47.4 | 48.4 | 49.6 . 123 
6 42.0 47.4 | 48.8 | 50.4 | 51.4 . 105 
44.6 5 | 48.7 | 50.1 | 51.8 | 53.3 
45.6 8.5 | 49.8 | 51.5 | 53.0 | 54.4 
46.6 9. 50.6 | 51.9 | 53.5 | 55.1 
47.3 | 50.3 | 51.2 | 52.4 | 54.0 | 55.8 
47.5 . 51.8 | 53.3 | 54.8 | 57.6 
48.4 | 51.3 | 52.2 | 53.5 | 55.3 | 57.2 
49.0 | 51. 52.8 | 54.4 | 56.2 | 58.0 
50.0 53.3 | 54.7 | 56.5 | 59.1 
| 49.8 54.2 | 56.0 | 57.4 | 59.1 
| 52.4 56.0 | 57.0 | 59.1 | 61.8 
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52.8 57.1 | 59.0 | 61.3 | 63.4 
58.8 | 60.3 | 63.2 | 69.6 
59.8 | 63.0 | 65.5 | 74.3 


HOMO oror 


y 
Scie fo oo 


conan 























2 SS 


i 
~~ 
- 








| 56.0 


57.2 


= 








The techniques used in obtaining these norms are defined in the fol- 
lowing section, together with a description of the measuring instru- 
ments used. The former are not diffieult to carry out and the latter 
may be secured at little cost. 

For measurements to serve any useful purpose, especially when the 
progress of growth is to be taken into account, they must be taken 
when the child is reasonably relaxed and cooperative, and with eare 
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TABLE XV 


Bopy LENGTH—GIRLS 
(RECUMBENT) 








PERCENTILE 





75 90 
51.0} 51.9 
60.7 | 61.7 
67.0 | 68.3 
71.8 | 73.0 
76.2 | 77.3 
83.4 | 85.0 
89.2 | 91.2 
94.2 | 96.8 
90.6 98.1 | 101.2 
94.6 .7 | 102.1 | 105.4 
97.4 X -1 | 105.9 | 109.5 
100.7 J 3.9 | 109.5 | 113.8 
104.6 ‘ -3 | 112.6 | 117.1 
107.2 ls 3.5 | 116.3 | 120.5 
109.5 . 5.9 | 118.6 | 122.6 
112.4 . 3 | 122.1 | 126.4 
114.8 é -2 | 124.5 | 128.9 
116.8 | 121. 5.2 | 129.0 | 133.4 
118.4 5) | 127.1 | 130.4 | 135.9 
121.0 | 125. 29.1 | 132.4 | 136.8 
124.8 | 128.2 | 132.3 | 136.2 | 140.6 
123.1 , 34.6 | 138.1 | 140.6 
130.3 . -0 | 142.0 | 148.0 


10 

47.8 
56.9 
63.1 
67.0 
70.8 
77.5 
82.0 
86.4 
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TABLE XVI 


Bopy HeIGgHT—GIRLS 
_( STANDING) 








PERCENTILE 


10 25 50 90 
81.5| 84.2] 85.9 . 89.4 92.5 85.9 
85.4} 88.5 | 90.7 J 95.6} 98.1 90.8 
88.7| 92.2) 94.6 9 | 100.0} 102.6 94.6 
93.1| 95.6 | 98.5 -1 | 103.7} 107.2 98.4 
96.0} 99.0 | 102.0 2} 108.5} 111.8 101.0 
99.6 | 102.4 | 105.6 4) 111.4) 115.7 104.6 
102.8 | 105.5 | 109.3 | 115.3} 119.8 108.0 
106.5 | 109.1 | 112.3 2) 119.4; 123.5 111.5 
108.5 | 111.6 | 114.8 6 | 121.4] 127.2 113.9 
111.2 | 114.1 | 117.5 .0 | 125.0} 130.6 116.8 
114.0 | 117.0 | 120.2 .3| 128.8) 135.4 119.5 
115.2 | 119.4 | 123.4 .0 | 132.0} 138.4 122.5 
118.0 | 122.4 | 125.8 8 | 134.7] 140.6 124.9 
120.0 | 124.4 | 128.1 3 | 136.6] 143.6 7 127.0 
120.8 | 127.0 | 131.2 8 | 139.2) 144.2 | ; 130.9 
121.1 | 128.9 | 134.2 .6 | 140.6 | 143.8 7 132.3 
130.1 | 131.1 | 137.0 -0 | 147.2] 152.6 136.5 
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as to the details of position, landmarks, use of instruments, and read- 
ing of seales.© The added time required to check each measurement 
after changing and re-establishing position is thoroughly justified. The 
habit should be formed of applying all instruments with uniform, mod- 
erate pressure. 
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APPARATUS REQUIRED FOR SECURING MEASUREMENTS PRESENTED 


Scales.—Two types of balance scales are used: one the basket variety for in- 
fants, the other a standing scales for children. 

Examining Table Anthropometer—The same table may be used for taking all 
recumbent measurements, as well as for the pediatric examination. Fig. 1 shows a 





Fig. 1.—Measuring table used in this study. 





Fig. 2.—Stadiometer used in this study. 


photograph of such a table, but most examining tables can be converted into a suit- 
able measuring table at little expense. The required features are: 

1. A firm, preferably hardwood, surface or not more than a thin pad for com- 
fort. 
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TABLE XVII 


PELvic (BI-CRISTAL) BREADTH—GIRLS 
(RECUMBENT, USING SPRFEADING-POINT CALIPERS) 








NUM- 
PERCENTILE HIGH |BER OF SAN | SIGMA 
25 50 75 90 CASES 
7.4 7.7 8.2 8.5 9.1 89 
9.9 | 10.4 | 10.9 | 11.4 12.5 55 
11.0 | 11.5 | 12.0 13.8 62 
11.6 | 12.0 | 12.5 | 13.2 14.8 57 
12.0 | 12.5 | 13.0 | 13.6 14.6 64 
12.8 | 13.2 | 13.8 | 14.4 15.6 
14.2 | 14.9 | 15.4 16.4 
14.9 | 15.4 | 16.2 17.4 
15.5 | 16.2 | 16.8 18.2 
16.0 | 16.8 | 17.5 19.1 
16.5 | 17.4 | 18.0 19.5 
17.0 | 17.6 | 18.3 19.4 
17.6 | 18.2 | 19.0 20.6 
18.0 | 18.7 | 19.5 20.7 
18.3 | 18.9 | 19.5 20.5 
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TABLE XVIII 


PELVic (BI-CRISTAL) BREADTH—GIRLS 
(STANDING, USING SLIDING-ARM CALIPERS) 








NUM- 
L 
LOW ahetnsesna HIGH | BER OF SIGMA 


10 50 75 CASES 
14.4 | 15.4 16.3 | 17.0 “ 18.6 30 
14.7 | 15.6 17.0 | 17.6 f 19.4 33 
15.3 16.0 17.4 | 18.2 8. 20.0 34 
15.5 16.4 17.7 | 18.5 ‘ 20.0 76 
16.3 17.0 18.1 | 18.9 19.8 20.8 87 
16.6 17.2 18.4 | 19.3 20.0 21.4 78 
17.1 17.6 18.7 | 19.5 | 20.1 21.3 68 
17.2 17.9 19.2 | 19.8 | 20.5 21.8 63 
17.6 18.2 19.6 | 20.2 | 20.9 22.2 62 
17.9 18.6 19.9 | 20.7 | 21.4 23.2 48 
18.4 19.0 20.3 | 21.1 | 21.7 24.0 47 
19.1 19.6 | 20.2 | 21.0 | 21.6 | 22.7 24.7 37 
19.4 19.9 \ 21.3 | 22.0 | 22.9 24.4 34 
19.4 20.1 : 21.6 | 22.6 | 23.7 25.6 27 
20.4 20.7 J 22.3 | 23.2 | 23.9 27.2 24 
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2. An upright board, about five inches high at one end of the table, which 
serves as the zero of length measurements. From the top of this an extension 
projects at right angles, necessary only for crown rump (stem length) measure- 
ments. This should be about sixteen inches long but need not be the full width 
of the table. 

3. A movable board (of the same size as the upright) which slides on the table 
at right angles to its sides and is brought against the child’s head. 

4. A scale, preferably a two-meter stick carrying both metric and English mark- 
ings to one-eighth inch, set into the table top along the edge nearest to the 
examiner, with zero at the fixed upright end. 

Upright Measuring Device——This consists fundamentally of a box, preferably ten 
inches from the floor, ten inches deep from the wall, and sixteen inches broad, upon 
which a child can stand for height measurement and upon which he sits for sit- 
ting height measurement. The box should be attached or fit flatly against the 
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TABLE XIX 


Cuest BREADTH—GIRLS 
(RECUMBENT) 








PERCENTILE 

25 50 75 90 

9.2 9.6 | 10.0 
12.0 | 12.6 | 13.1 | 13.5 
13.3 3. 14.3 | 14.6 
14.3 . 15.1 | 15.6 
14.8 2 | 15.9 | 16.3 
15.4 . 16.4 | 16.9 
15.8 3. 17.1 | 17.6 
16.4 : 17.6 | 17.9 
16.7 7. 17.8 | 18.3 
17.0 : 18.0 | 18.7 
17.1 : 18.5 | 19.0 
17.3 d 18.6 | 19.1 
17.4 \ 18.6 | 19.0 
18.4 . 19.8 | 20.4 
19.1 i 21.1 | 21.9 
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TABLE XX 


Crown-Rump LENGTH—GIRLS 
(RECUMBENT-SITTING POSITION) 








PERCENTILE 

25 50 75 4 
39.4 | 40.5 | 41.4 45.0 
43.2 | 44.2 | 45.3 -« 47.4 
45.4 | 46.5 | 47.7 . 50.6 
47.2 | 48.4 | 49.6 . 52.6 
50.0 | 51.4 | 52.5 : 55.4 
52.4 | 53.9 | 55.2 58.2 
54.6 | 55.7 | 57.0 61.6 
56.1 | 57.3 | 58.7 P 61.8 
57.3 | 58.6 | 60.5 63.8 
58.6 | 60.2 | 61.6 . 64.8 
59.9 | 61.3 | 62.8 . 66.5 
61.0 | 62.9 | 63.9 . 68.8 
62.5 | 64.1 | 65.3 | 67. 69.8 
63.2 | 64.6 | 66.0 70.2 


HIGH 
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TaBLE XXI 


Sitting HeigHT—GIRLS 
(EREcT) 








PERCENTILE 
| 25 50 75 
59.1 | 60.5 | 61.7 
61.1 | 62.8 | 64.3 
63.5 | 64.9 | 67.0 
65.6 | 67.2 | 69.3 
68.1 | 69.1 | 70.9 
69.6 | 71.1 | 72.6 


HIGH 
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wall, its top just at the zero mark of a two-meter stick mounted on the wall. A 
wooden triangle with broad base may be used against the latter and brought down 
on the head. Several companies make a stadiometer* which is a movable unit 
supporting the meter stick and sliding right angle head piece. Fig. 2 shows such 
an apparatus as used in this study. 

Tape.—Cloth tapes are more convenient than steel for measuring circumferences 
on young children but should be checked frequently against a rigid standard and 
discarded if stretch or shrinking has introduced an appreciable error. 

Spreading Calipers—A small sized standard obstetric caliper, the points of which 
are pressed gently against the soft tissues over the landmarks delimiting the breadth 
measurement, 

Sliding Calipers.t—These are usually made of wood with a fixed right angle arm 
at the zero end of a metric scale and a sliding arm of equal length. 


DEFINITIONS AND STANDARD TECHNIQUES{ 


Body Weight.—Weight is measured in pounds and ounces on the infants’ scale 
and in pounds and quarter pounds on the children’s scale. The infant scale is used 
through the two-year examination. 

Total Length.—Length is taken in the recumbent position. The soles of the feet 
are held firmly against the fixed upright and the movable square is brought firmly 
against the vertex. The chin is held so that the eyes look directly at the ceiling. 
Less resistance is offered by young children if the feet are held against the fixed 
upright instead of the head. 

Standing Height or Stature—The child stands with his heels, buttocks, and 
shoulders against the vertical upright, unless insistence upon contact of all these 
points causes a change from natural posture. The eyes are parallel with the floor. 
The movable square is pressed firmly upon the head. 

Crown-Rump or Stem Length.—This measurement is made with the head and trunk 
in the dorsal recumbent position and the buttocks held firmly against a fixed right 
angle upright. The hips and knees are flexed to right angles, and the head is held 
in the same position as for the total length measurement. 

Sitting Height.—The child sits on a horizontal seat with his sacral and scapular 
regions touching the vertical rule. The feet rest upon the floor and the eyes are 
parallel with the floor. The height is read to the vertex as in standing height. 

Head Circwmference.—This measurement is more satisfactory if taken recumbent. 
The tape passes over the most prominent part of the occiput and just above the 
supraorbital ridges. . 

Chest Circumference.—This measurement is more satisfactory in the recumbent 
position, as it is less influenced by posture. The reading is made at midrespira- 
tion, the tape encircling the chest at the level of the base of the xiphoid process 
of the sternum. 

Chest Breadth.—This measurement is taken in the horizontal plane at the level 
of the base of the xiphoid process of the sternum, in the recumbent position, with the 
spreading calipers. The reading is made at midrespiration. 

Pelvic (Bi-cristal) Breadth—Recumbent.—This measurement is the maximum dis- 
tance between the external margin of the iliac crests, using spreading calipers. 


*Stadiometers may be purchased from the Narragansett Machine Co., Providence, 
R. 1L., and from C, H. Stoelting Co., 424 No. Homan Ave., Chicago, Ill. - 


+Sliding calipers may be purchased from Stanford University, San Francisco, Calif. 


tAll measurements used were taken without clothing other than a tight pair of 
shorts after the child was 6 years of age. With few exceptions, the procedures 
adopted conformed to those prescribed by the International Agreements.? Measure- 
ments included in the distributions for any age were taken within a specified number 
of days of that age, the deviation allowed increasing with age from + five days at 
3 months to + four weeks at 10 years. Prematurely born infants and defective or 
chronically ill children were excluded from this series. For further details as to the 
conditions under which the norms were obtained, reference may be made to earlier 
publications.* 
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Pelvic (Bi-cristal) Breadth—Erect—This measurement is the same as the above 
except that the subject is erect, and sliding calipers are used. This measurement 
will be about 5 mm. larger than intercristal-recumbent diameter. 
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THE Rh FACTOR IN RELATION TO JAUNDICE OF THE NEW- 
BORN INFANT (ERYTHROBLASTOSIS FETALIS) 


Frep W. GALLAGHER, PH.D., Peter G. Danis, M.D., 
AND LiLoyp R. Jones, Px.D. 
Sr. Louis, Mo. 


NE of the numerous theories that has been proposed concerning 

the etiology of erythroblastosis fetalis employs the concept of an 
antigen-antibody mechanism as underlying the marked blood destrue- 
tion which characterizes this disease. According to this theory, fetal 
blood enters the maternal circulation through some break in the placen- 
tal barrier and stimulates the production of antibodies which diffuse 
back into the fetus and destroy its erythrocytes. Obviously, for these 
reactions to occur there must be an incompatibility between maternal 
and fetal blood. In connection with this idea of an isoimmunization in 
pregnancy, Ottenberg' and Darrow’ have suggested a blood incompat- 
ibility based on the agglutinogens A and B and the alpha and beta 
antibodies. In fact, it has been shown that blood group antibodies of 
a mother may increase in titer during pregnancy when a fetus possess- 
ing ap’ priate antigenic factors is present within the mother’s 
uter”s,°? ..g., a Group O mother having alpha and beta antibodies and a 
Gr .p B fetus which stimulates an increase in the maternal beta anti- 
b dy. 

In 1940 Landsteiner and Wiener‘ reported the existence of a newly 
recognized antigenic constituent of the erythrocytes of most human 
beings, to which they gave the designation Rh because of its initial 
recognition in the red cells of rhesus monkeys. While antibodies 
against this antigen normally do not occur in human plasma, it has 
been shown that under certain conditions of stimulation they may 
exist in persons devoid of the antigen. Such conditions are transfusion 
of an Rh-negative person with Rh-positive blood or pregnancy wherein 
an Rh-negative mother carries within her uterus an Rh-positive fetus. 
It has been reported that severe reactions may occur in persons pos- 
sessing such antibodies upon transfusion with blood containing the Rh 
antigen.’ Further, it has been suggested by Levine and his co- 
workers® * that the Rh antigen-antibody mechanism is involved as an 
etiologic factor in erythroblastosis fetalis in accordance with the con- 
cept of isoimmunization as postulated by Ottenberg and Darrow. In 
this case the incompatibility is based upon the existence of the Rh 
antigen in fetal blood which, upon gaining access to the maternal cir- 
culation, stimulates the production of its corresponding antibody in a 
mother not possessing the antigen. 


From the Departments of Bacteriology and Pediatrics, St. Louis University School 
of Medicine. 
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According to Diamond, Blackfan, and Baty,* erythroblastosis is but 
one clinical aspect of a syndrome in the newborn infant which is char- 
acterized by excessive blood destruction and compensatory hemato- 
poiesis. Other prominent aspects of this syndrome frequently en- 
countered by the clinician are universal edema or fetal hydrops, icterus 
gravis neonatorum, and anemia of the newborn infant. Since this con- 
cept of the unity of these apparently separate clinical entities is well 
established in the minds of many clinicians, studies concerning the 
etiology of this syndrome should be based upon cases representing the 
various clinical aspects. 

A number of newborn infants, each of whom within the first three 
days of life developed jaundice in excess of the degree associated with 
simple physiologic icterus, came under the clinical observation of one 
of us (P. G. D.). In some of these infants the prominent clinical aspects 
were those of erythroblastosis, in others they were those of icterus 
gravis or universal edema, while in some they were merely varying 
degrees of jaundice with or without anemia. The blood of these infants 
and of their mothers was tested for the Rh antigen and its correspond- 
ing antibody by the method of Landsteiner and Wiener.® The testing 
sera employed were of two types: human serum containing the Rh 
antibody and the absorbed serum of guinea pigs which had been im- 
munized against the red blood cells of Macacus rhesus.°° The data 
from these cases are summarized in the accompanying table. 

In this group of twenty mothers of icteric babies, it is to be noted 
that eleven were Rh negative and only nine were Rh positive. This is 
an abnormally high incidence of Rh-negative persons, for the survey 
of Landsteiner and Wiener® has shown that about 85 per cent of the 
population possesses the Rh factor. Since the individuals in our group 
were selected solely because of severe icterus in their offspring, the in- 
dication is afforded that the development of this disorder in the infant 
may be related to the Rh-negative status of the mother. Levine has 
reported an incidence of the Rh-negative state in ‘‘90 per cent of more 
than three hundred mothers of erythroblastotice infants.’’™" 

In our study, however, certain facts have appeared that are not 
readily explained on the basis of an antigen-antibody mechanism as 
being involved in the etiology of this disease. The presence or absence 
of demonstrable antibody in the maternal circulation appears to bear 
no relationship to the severity of the disease as observed in the infant. 
It was possible to demonstrate Rh agglutinins* in samples of maternal 
blood, taken within one week after delivery, in only three of the eleven’ 
Rh-negative mothers. The failure to find humoral antibody has been 
mentioned by others, and various explanations for this apparently 


*In testing for antibody in human serum, we recognize the importance of careful 
selection of the Rh-positive red blood cells to be used. For instance, we have en- 
countered a serum which reacts with the cells of only a small per cent of individuals 
previously found to be Rh positive with human serum from another source. Con- 
versely, when testing for the presence of the Rh antigen in human cells, it is desir- 
able to use a serum capable of reacting with the cells of all Rh-positive persons. 
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anomalous circumstance have been offered. (Levine suggests that the 
antibody may be hidden in tissue depots, that it may have been present 
earlier in pregnancy, or that the concentration is so low as to preclude 
detection with the relatively crude technique currently employed.) 
With reference to the relation obtaining between antibody concentra- 
tion in the mother and the severity of the illness in the child, our case 
Yo is of particular interest. The mother’s blood serum agglutinated 
the cells of her baby and those of other known Rh-positive individuals 
to a relatively high titer; however, the severity of the illness in the 
child was less than that observed in other infants whose mothers pos- 
sessed no demonstrable antibody. 


TABLE I 


SUMMARY OF DaTA IN CASES OF JAUNDICE OF THE NEWBORN INFANT 








RH ANTIGEN RH ANTIBODY PREDOMINANT CLINICAL 
MOTHER | BABY | MOTHER | BABY FEATURES* 
Gu Neg. Pos. 0 Erythroblastosis 
Wet Neg. Pos. Iecterus gravis 
Pos, Ieterus gravis 
Do Neg. Erythroblastosis (dead fetus) 
Hot Neg. Pos. Erythroblastosis 
Me Neg. Pos. : Universal edema 
Hy Neg. Pos. Icterus gravis (death) 
Ba Neg. 76 Iecterus gravis (death) 
Ma Neg. Pos. Severe jaundice 
Yo Neg. Pos. Severe jaundice, anemia 
Zi Neg. Pos. Severe jaundice 
Pl Neg. Pos. Severe jaundice, anemia 
Pr Pos. Severe jaundice 
Sch Pos. Pos. Severe jaundice, anemia 
Ea Pos. Pos. Severe anemia 
Cr Pos. Pos. Moderate jaundice 
Hu Pos. Pos. Moderate jaundice 
Th Pos. Pos. Moderate jaundice 
Jo Pos. Pos. Moderate jaundice 
Ei Pos. Pos. Moderate jaundice 
Hug Pos. Pos. 0 Severe jaundice, anemia 





CASE 
































*A complete discussion of the clinical aspects of most of these cases appears in 
The Southern Medical Journal.” 

TTwo separate pregnancies, both infants affected. 

tThis mother received a postdelivery transfusion of blood of the homologous group 
hair ww a severe reaction. The donor was later shown to be an Rh-positive 
ndividual. 


In a comparison of the cases in Section B with those in Section C 
(Table I), it will be noted that the severity of the disease as observed 
in the former is not significantly different from that observed in the 
latter section. The Rh antigen-antibody mechanism conceivably could 
apply in the cases in Section B but obviously is inapplicable in those of 
Section C because all of the nine mothers in this section are Rh positive. ~ 
The classification of Diamond, Blackfan, and Baty would permit the 
inclusion of all of these cases under the designation of erythroblastosis, 
and accordingly under these circumstances it is impossible to regard 
the Rh antigen-antibody mechanism as the sole etiologic factor in the 
development of this syndrome. 
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It has been suggested by Levine and his co-workers’ that the labora- 
tory determination of a particular Rh relationship obtaining between 
mother and offspring (i.e., Rh-negative mother, Rh-positive baby) is 
of value in establishing a diagnosis of erythroblastosis. This has been 
predicated on the finding of a high degree of correlation (approximately 
90 per cent in their cases) between this type of Rh relationship and the 
occurrence of the disorder. In our small series of cases, however, the 
correlation is not as strikingly apparent. In twenty-one cases in which 
the infants exhibited this syndrome, the Rh antigen-antibody relation- 
ship obviously cannot be involved in 43 per cent of them since nine 
of the mothers were Rh positive. Accordingly, in the diagnosis of 
erythroblastosis (employing the term in a broad sense, as suggested by 
Diamond, Blackfan, and Baty) it appears that a laboratory determina- 
tion of the Rh status of mother and infant is probably of limited value. 
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CRYPTORCHIDISM 


JosepH H. Larry, M.D., WituiAm Kern, M.D., ano 
ALEX GoLpMAN, M.D. 
New York, N. Y. 


E HAVE two reasons for writing this paper. First, the conflict 

as to the value of the endocrine treatment of eryptorchidism in 
recent articles* * ° resulted in such a confusion of thought that we felt 
a review of our experiences and a discussion of the results would be 
fruitful. Second, our clinic group’? was the first, at least in the 
United States, to use anterior pituitary and anterior pituitary-like sub- 
stances in the treatment of cryptorchidism, and we have therefore had 
the longest period of observation of any workers. 

Clinical Work.—Over 200 boys have been treated in our Endocrine 
Clinie during the past nine years, but only thirty-nine have been fol- 
lowed closely enough to warrant presentation. These thirty-nine have 
been followed for periods ranging from two to nine years. The age 
distribution when first enrolled in the eclinie with the percentage of 
suecess and failures in each age group is shown in Table I. The en- 
docrine preparations used in treatment are shown in Table II. Of the 
thirty-nine cases, the fourteen judged as suecess or partial success of 
treatment are listed in Table III. The failures of endocrine treatment 
who refused operation, fourteen in number, are listed in Table IV. The 
failures of endocrine treatment, who were either implanted or operated 
upon, or both, eleven in number, are listed in Table V. 

Selection of Cases—Before any analysis of results can be attempted, 
some scheme of classification as to what is meant by a eryptorchidism 
is necessary. Browne’s® classification into normal, undescended, and 
ectopic positions is generally accepted. The normal positions, in which 
the testis invariably will descend spontaneously to the bottom of the 
scrotum by the time its growth is complete, may explain Drake’s’ and 
Johnson’s* high figures on spontaneous descent of the testis by puberty. 
If this group is considered synonymous with the ‘‘migratory eryptor- 
chidism’’ of American observers, the observation is reasonable. Other- 
wise, it is difficult to see how anyone can predict preoperatively the 
nonexistence of anorchidism, of a short gubernaculum, adhesions around 
the cord, and the many anatomic causes which can prevent descent. We 
have attempted to rule out the group of migratory eryptorechidism by 
excluding from our series any boy in whom at least three physicians 
had been unable to demonstrate the possibility of descent into the 
scrotum by manipulation and a hot bath. Browne’s second, or un- 
descended positions, in which the testis has been arrested in its line of 
travel from the region of the kidney to the scrotum at some point from 
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which there will be no spontaneous descent, would seem to cover the 
great majority of our cases. His third, or ectopie positions, in which 
there is a turning aside from the direct line of descent below the ex- 
ternal inguinal ring, can be rarely diagnosed with certainty preopera- 
tively, although Thompson and Heckel’ state that “‘such testes can 
usually be distinguished from those in the inguinal canal by the fact 
that they lie more superficially and can be moved readily under the 
skin.’’ In summation, then, we have found no system of classification 
valuable, inasmuch as testes thought in the undescended position have 
proved at operation to be ectopic, and vice versa. From a practical 
standpoint, therefore, we have classified these cases as abdominal, high 
eanal, mideanal, low canal, high serotal, and low scrotal, merely as an 
expression of our judgment as to the lowest position the testis could 
reach. It should be realized that ‘‘abdominal’’ should always be ac- 
companied by a question mark, since it merely means that the examiner 
has been unable to palpate the testis. Those who have seen the minute 
size of atrophic testes as disclosed at the operating table will realize the 
difficulty of any true preoperative classification, except in the unusual, 
frankly ectopic case. 

Another attempt at classification of eryptorchids as endocrine or 
ectopic in nature was made by Hess, Kunstadter, and Saphir,’® who 
reasoned that in any case where gonadal function is diminished or ab- 
sent, there is an excessive secretion of gonadotropic hormone from the 
pituitary, which could be determined by urinary estimation of gonado- 
tropins, since the urine of normal children contains little or no gonado- 
tropic hormone. Unfortunately, the method they employed was not 
delicate enough to be trustworthy, and they seem to have made no 
checks on the potency of the commercial preparations they used. No 
one has as yet repeated their work, using the more sensitive method of 
organ weights or the indirect method of measurement of testosterone 
excretion in the urine.“* 

Analysis of Cases.—Table I shows our thirty-nine eases listed accord- 
ing to the age treatment was started and the number of successes or 
failures of endocrine treatment. The number in any age group is too 
small to admit of any statistical evaluation. 

Table II shows successes and failures in groups treated with different 
endocrine combinations. Here again, no conclusions ean be drawn. 

Table III lists fourteen eases in which descent of the eryptorchid 
testis occurred. This represents 35.9 per cent of the total of thirty-nine 
eases. However, the first case, patient S. M., received no treatment; 
this ease has been inserted merely to show the difficulty of adequate 
judgment. This boy, 9 years old at admission to our clinic, was pal- 
pated by three experienced observers, and the right testis was considered 
‘‘abdominal”’ since it could not be felt. Routine checkups were similar, 
until at the age of 11 years, a fair sized testis was found low in the 
scrotum, although no treatment of any kind had been administered. 
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TABLE I 


DISTRIBUTION OF SUCCESS AND FAILURE ACCORDING TO AGE AT WHICH ENDOCRINE 
TREATMENT WAS STARTED 
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TABLE IT 


DISTRIBUTION OF SUCCESS AND FAILURE ACCORDING TO ENDOCRINE PREPARATIONS 
USED IN TREATMENT 








SUCCESS FAILURE TOTALS 
Follutein or antuitrin-s only ; 13 2 
Follutein or antuitrin-s + oretone 6 
Follutein or antuitrin-s + thyreoid : 1 
Follutein or antuitrin-s + oretone 1 
+ thyreoid 
Oretone only 
Total 14 21 




















Patient D. S., first seen at 8 years of age, received, 3,200 units of fol- 


lutein in six months for an ‘‘abdominal’’ left testis. No response was 
noted, and operation was advised but was refused. At 12 years of age, 
descent occurred, although no treatment had been given in several 
years. Of the remaining 12 cases, six are listed as ‘‘partial success,’’ 
two (I. K. and D. B.) because what was originally considered as ‘‘ab- 
dominal’’ testes can now be felt low in the canal, and four (J. B., R. B., 
M. D., and L. D.) because, although the serotal position has been reached, 
signs of hypogonadism are so striking. If, then, we now attempt judg- 
ment, we find six successes in the thirty-nine cases, or 15.3 per cent. 
The group of hypogonads in the success table (J. B., R. B., M. C., and 
L. D.) raises the most interesting questions of all. These have been 
followed from four to nine years since admission. Three (J. B., R. B., 
and M. D.) are now 19 years of age, and one (L. D.) is 15 years old. 
The bodily measurements show a eunuchoid type, with long arms and 
legs, and a span greater than height. Pubie hair is feminine in distri- 
bution and facial hair is absent. The testes are definitely smaller than 
the average for 19-year-old boys and libido and seminal emissions are 
markedly less. In only two (M. D. and J. B.) could a semen specimen 
be secured, and M. D. showed complete azospermia, while J. B. showed 
lesser motility and quantity. This boy (M. D.) incidentally, never re- 
ceived anything but follutein, although two of the group (J. B. and 
R. B.) received oretone in addition to follutein. Since hypogonadism 
in boys of this age group is quite rare in our experience, the fact that 
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four of a total of thirty-nine cases of eryptorchidism became hypogonad 
arouses the suspicion that our endocrine treatment may produce hypo- 
gonadism. These boys were of perfectly normal bodily configuration 
before endocrine treatment was started. 

The loss of libido, the feminine distribution of pubie hair, and eunuch- 
oidal configuration may be due to injury to the cells of the testis 
producing testosterone. The azospermia is probably due to injury to 
the spermatogeniec cells, although theoretically a block is possible. Since 
McClellan*”® has found that eryptorchids treated surgically retain their 
fertility in 82 per cent of the cases, there seems no reason to conclude 
that less harm is done to the spermatogenie factor of the testis by endo- 
erine treatment than by surgery. The assertion of Thompson and co- 
workers** that chorionic gonadotropin is a potent stimulator of growth 
may be explained by eunuchoidal proportions and spermatogenie dam- 
age. 

Table IV represents fourteen cases of failure of endocrine treatment 
of eryptorchidism in which the patients refused either implantation or 
operation. Table V shows eleven cases of failure of endocrine treat- 
ment of cryptorchidism in which the patients were either implanted 
with 7,200 to 14,400 units of sterile chorionic gonadotropin powder or 
operated upon or both. Surgical findings have been separately reported 
upon by us*? with a description of the technique of implantation and 
urinary estimation of excreted prolan. An analysis of these cases re- 
veals the usual causes of failure of descent and the impracticability of 
implantation of gonadotropin powder. 


DISCUSSION 


Since such disagreement*** occurs among active workers in the 
field, it seems worth while to review certain salient questions concern- 
ing the optimal treatment of the many cases of eryptorchidism which 
are not migratory and do not seem preoperatively to be ectopic. 

First, is any treatment necessary? Reasons given for treatment are 
the deficiency of cryptorchid testes in androgenic hormone forma- 
tion’ 1314 and in their spermatogenetie activity;'* *° the frequency 
of malignancy, strangulation, and torsion and the psychologic handicap 
are stressed by Strauss'® but denied by Smith.” Arguments against 
endocrine treatment are the danger of pubertas praecox'*® (which oe- 
curred only twice in our series of over 200 cases and could from a 
theoretical standpoint be considered as only temporary in nature, since 
puberty had not occurred) and the danger of osseous retardation as 
advanced by Shelton’® and minimized by others.® *° ** Another inter- 
esting argument against endocrine treatment is Mimpriss” observation 
that undescended testes in rats injected with endocrine preparations 
were smaller than in those not injected, which received support from 
Eisenstadt and co-workers” operative findings of damage to the testes in 
human eryptorchids treated with anterior pituitary-like hormone in 
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dosages above 6,000 rat units. The work on rats of these. observers* ¢ 
may be explainable by anti-hormone formation in response to heterol- 
ogous injections.*" ** ** The operative reports in human eryptorchids* 
unfortunately fail to give exact details; if these boys received doses 
large enough to produce functioning testes and operation was not done 
for some months after the conclusion of endocrine treatment, it seems 
theoretically possible that the degeneration they noted was due to the 
effects of a high abdominal temperature on a mature testis. Thompson** 
referred to this when he said, ‘‘It is very important that there should 
be no interval between the time at which glandular therapy is stopped 
and that at which surgical procedure is carried out, because, if there is, 
some regression in size may occur which makes the operative procedures 
more diffieult.’’ In conelusion, we may sum up the arguments as to 
whether any treatment is necessary by the statement that the deficiency 
of androgenic hormone formation and of spermatogenetie activity and 
the psychologic handicap of eryptorchid testes make treatment advisable 
if a procedure is adopted to minimize the danger of testicular atrophy. 

Second, if treatment is necessary, at what age should endocrine treat- 
ment, surgical treatment, or a combination of both be resorted to? 
Since Moore’s™' demonstration that testes which do not descend until 
after puberty are often deficient in spermatogenesis, and Bjerre’s®® 
operative finding that the chances of success are twice as good if the 
operation has been done before puberty than later, there has been a trend 
to treatment at earlier ages. But the high figures* * ** on spontaneous 
descent between 11 and 14 years of age, the dangers of hypogonadism 
even in ‘‘suecesses’’ from endocrine treatment (J. B., R. B., M. D., and 
L. D.), and the 18 per cent of failures of spermatogenesis in opera- 
tive procedures should force a reversal of this trend and a delay in 
treatment until a later age. Puberty is not a sharply delimited process 
in a given individual; in the temperate zones, increase in penile size, 
testicular size, and pubie hair oceurs between 13 and 14 years of age 
in the great majority of boys. Smith’? found that bilaterally un- 
descended testes nearly always descend before puberty and that ap- 
proximately one-half of the unilateral cases descend at about puberty. 
Unless long follow-up periods of studies of androgen and sperm cell 
formation can demonstrate the converse, it seems wise to recommend 
waiting until 14 years of age before starting any treatment or operation. 

Third, if treatment is necessary, should it be surgical, endocrine, or 
a combination of both? Surgical results with orchiopexy have improved 
so much in recent years that whereas Burdick and Coley in 1926 re- 
ported only 50 per cent success, in 1933 90 per cent were satisfactory, 
and others ** **»** have had similar suecess. MeClellan’s®® report of 
spermatogenesis in 82 per cent of the cases emphasizes Engle’s*® admoni- 
tion that this is the crucial point. However, the operation, done as it is 
in two stages, is a delicate and time-consuming one; failure even in the 
minimal figure of 7 per cent reported represents a complete atrophy 
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of the testis, and spermatogenie capacity is evidently impaired in a 
substantial percentage (18 per cent). For this reason, in those cases 
in which the testis is not clearly in an ectopic position, it seems to us 
that a preliminary test of endocrine therapy is clearly justified. 

Fourth, in eryptorchid testes not clearly ectopic, what endocrine 
preparation should be used for the preliminary test? Thyreoid has 
been used for many years, but since hyperthyroid states are often 
accompanied by atrophy of the testes, perhaps it has been used on a 
wrong theoretical basis. Oral treatment with anterior pituitary ex- 
tract*' or with adrenal cortex sex fraction®? have been tried, but there 
has been no confirmation of either report. For injection there have 
been two types, the substitutional and functional. Substitutional ther- 
apy would be the use of male sex hormone, testosterone. Many recent 
workers** ** *° have stressed the danger of testicular atrophy from the 
effect of testosterone in inhibiting the anterior pituitary, and Moore** 
‘‘raises seriously the question of the validity of the evidence suggesting 
a stimulating influence arising from the testicle upon its own physiologic 
functions.’’ For this reason, we are restricted in our endocrine prep- 
arations to functional or gonadotropic hormones. The gonadotropins 
used have been of these three types: anterior pituitary, equine, and 
chorionic gonadotropins. Comparative results*® have seemed to show 
the inferiority of the anterior pituitary extracts, and the use of equine 
gonadotropins (pregnant mare’s serum) must be restricted by the 
danger of antihormone response to heterologous injection. Practically, 
then, we are restricted to the use of the chorionic gonadotropins (hu- 
man pregnancy urine), which are termed anterior pituitary-like, because 
they will exert their physiologic effects only if the hypophysis is intact. 
The deterioration in solution of these chorionic gonadotropins reported 
by some of our group* has been obviated by manufacturing changes 
and the adoption of new international standards.** 

Fifth, in eryptorehid testes not clearly ectopic, what dosage of the 
chorionic gonadotropins (human pregnancy urine preparations) would 
constitute an adequate test? Talbots’*® 6,000 rat units, Gordon’s*® 
3,000 to 5,000 rat units, and Pool and co-workers”*: 2,000 to 10,000 rat 
units seem to represent the consensus of opinion in the literature, with 
the notable exception of Dorff’s®® insistence on huge doses producing 
descent where the usual had failed. In view of the operative findings 
of damage to the testes in eryptorchids given more than 6,000 rat units‘ 
and the four eases of hypogonadism resulting from endocrine treatment 
in our own series, it would seem wise to adhere to the rule of 6,000 
units* as the maximum dosage. Insistence upon larger doses in one 


*The confusion of rat and international units noted here is deplorable. The chorionic 
gonadotropins used were the products of several manufacturers, who vary as to their 
definition of a rat wnit. Since bio-assay techniques varied so much with the size, 
age, and strain of rat, and number and volume of injections that large differences 
resulted, no comparison can be made of work done with different products. Since the 
adoption of the League of Nations standard,® all manufacturers have been using the 
international unit. We have tried to use the international unit unless quotations were 
made from authors who used the rat unit. 
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case (B. B.) resulted in a year’s treatment of a child whose unilateral 
‘‘eryptorchidism’’ proved at operation later on to be due to an absent 
testicle. The proponents of larger doses must show long periods of 
follow-up of the spermatogenic capacity of their successful cases before 
such treatment can be considered advisable. 

Sixth, in eryptorchid testes not clearly ectopic, how should the maxi- 
mum dosage of 6,000 international units of chorionic gonadotropins be 
administered? The question is whether these 6,000 units should be 
given in one massive dose, in twelve biweekly doses of 500 units, in 
twenty-four semiweekly doses of 250 units, or whether the series should 
he interrupted. The suggestion that treatment should be interrupted 
by rest periods because of a theoretical loss of sensitivity to the stim- 
ulus produced by the hormone*' has often been adopted, but a loss of 
sensitivity has never been demonstrated. Sinee antihormone forma- 
tion becomes important in quantity after six weeks,?"** and since ex- 
cretion of the water-soluble chorionic gonadotropin resembles that of 
threshold substances, it would seem advisable to give the total maximal 
dosage of 6,000 international units in small, frequent doses within a 
six-week period. Case T. C. (Table V) received an implantation of 
14,400 units of sterile chorionic gonadotropie powder; 70 per cent were 
recovered in the urine within two weeks. This seems to demonstrate the 
inefficacy of single, massive doses. 

Seventh, in eryptorchid testes not clearly ectopic which do not descend 
following the administration of the maximum of 6,000 international units 
of chorionic gonadotropin in the six-week periods, what procedure should 
be followed? From what has been said earlier, it is evident that opera- 
tion should immediately follow, and our results (Table V) have been 
separately reported.*® Other workers'” *° have commented on the bene- 
fit of preoperative endocrine treatment to surgical repair, noting the 
enlargement of the previously undeveloped scrotum and enlargement 
of the testes. It has also seemed likely to us that postoperative admin- 
istration of chorionic gonadotropin would be of benefit once the testis 
rests in the cooler atmosphere of the scrotum where its spermatogenetic 
activity cannot be damaged. 

Eighth, in eryptorehid testes clearly ectopic, should surgical opera- 
tion be preceded and followed by injections of chorionic gonadotropin ? 
If preoperative treatment is limited to 6,000 international units in a six- 
week period and postoperative treatment another 6,000 international 
units in six weeks after the testis has been embedded in the serotum, the 
surgical advantages of enhanced blood supply, larger testis, and larger 
scrotum should outweigh any danger of atrophy. The substantial per- 
centage of eryptorchid testes accompanied by inguinal hernias should be 
similarly handled, except where the hernia is so large as to produce symp- 
toms. These cases should, of course, have the hernia repaired at any age. 
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CONCLUSIONS 


Of 200 boys treated in our Endocrine Clinie for eryptorchidism in the 
last nine years, thirty-nine given endocrine treatment and followed 
for from two to nine years are presented. Apparent success in fourteen 
eases (35.9 per cent) is reduced to success in only six cases (15.3 per 
cent) by the omission of patients without treatment,’? patients in whom 
descent of the testis was only partial,? and patients in whom hypo- 
gonadism ensued,‘ one of which has complete azospermia. Eleven 
patients with failure of endocrine treatment were either implanted with 
. sterile chorionic gonadotropin powder or operated, or both. 

Conclusions reached from these cases and a study of the literature 
are as follows: 

First, treatment of eryptorchid testes is advisable to relieve the de- 
ficiency of androgenic hormone formation and of spermatogenetic ac- 
tivity and the psychologic handicap, provided a procedure is adopted 
to minimize the dangers of pubertas praecox, of osseous retardation, and 
of testicular atrophy. 

Second, the optimal age for treatment is 14 years. 

Third, a preliminary test of endocrine therapy is fully justified in 
any cryptorchid testes not clearly ectopic. 

Fourth, chorionic gonadotropin (human pregnancy urine prepara- 
tions) are the only ones free of theoretical objections. 

Fifth, the maximal dosage of chorionic gonadotropin should not 
greatly exceed 6,000 international units. 

Sixth, this dosage should be given in small frequent dosages over a 
six-week period without any rest period. 

Seventh, if eryptorchid testes do not descend following the admin- 
istration of 6,000 international units of chorionic gonadotropin in a 
six-week trial period, operation should be immediate, and further hor- 
mone ean be given after the testis is embedded in the scrotum. 

Eighth, ectopic testes should benefit from a similar pre- and _post- 
operative administration of chorionic gonadotropin, except where com- 
plicated by a substantial inguinal hernia. 
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COLOSTRUM AS A SOURCE OF DIPHTHERIA ANTITOXIN 
IN ACTIVELY IMMUNIZED PREGNANT MOTHERS 


JosePpH LigBLinG, M.D., aNp Herpert E. Scumirz, M.D. 
Curicago, ILL. 


HE importance of colostrum as a source of antibodies for the off- 

spring has been thoroughly investigated. Smith' has shown that 
calves failing to obtain colostrum succumbed in from 75 to 80 per cent 
of the cases to a generalized Bacillus coli septicemia, whereas, calves 
fed on colostrum for only a very short period of time after birth sur- 
vived. Howe* demonstrated that the colostrum ingested by the newborn 
calf contains both the pseudoglobulin and euglobulin fractions and that 
these were necessary for the protection of the young calf. Famulener,’® 
Little and Oreutt,t and Schneider and Szathmary,’ working with an- 
imals, have also shown the necessity of the ingestion of colostrom in 
order to obtain antibody protection. The importance of colostrum in 
some animals as a media for antibody transfer and its unimportance 
in others was explained by Grosser® on the basis of an extensive 
histologic study of placentas of different species. He concluded that 
the permeability or impermeability of the placenta is dependent upon 
the number of cell layers separating the maternal from the fetal circula- 
tion. He found that the placentas of cows, sheep, horses, and goats 
were impermeable to antibodies, whereas those of human beings, rabbits 
guinea pigs, and mice were permeable. Kuttner and Ratner’? found 
that human colostrum occasionally contains small amounts of anti- 
toxin, but this amount is always less per volume than that found in 
the blood serum of the mother or in the cord blood. Debre and Ramon® 
vaccinated pregnant mothers against tetanus. They found that the 
mother at term transferred antitoxin to the infant through the placenta, 
but in diminished strength, and that the colostrum played only a very 
slight role in the transfer of tetanus antitoxin. Out of forty-three 
human pregnant mothers with diphtheria antitoxin in their blood, 
von Gendersen® found that thirty-three of these had at least 0.002 
units per cubie centimeter in the colostrum, and four had as much as 
0.02 units per cubie centimeter. The content in the colostrum was 
always less than in the mother’s serum, and on the tenth postpartum 
day the antitoxin content of the milk had greatly diminished or was 
practically gone. Sugg’? followed the diphtheria antitoxin content in 
the blood and colostrum of one highly immune pregnant mother. He 
found that the colostrum contained one-third as much of antitoxin as 
was found in the mother’s blood serum at term. The mother in this 
ease had 10.0 units per cubie centimeter of serum, and the colostrum con- 
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tained 3.0 units of diphtheria antitoxin per cubic centimeter. The transi- 
tional milk had less antitoxie value, and the true milk contained only 
0.2 to 0.3 per cent of that in the blood serum of the mother. In three 
control patients he found only small amounts in the colostrum, and 
none was detectable in the milk. 

In a recent study" the formation of diphtheria antitoxin in the 
actively immunized human pregnant mother, as well as in the infant 
and the placenta, was investigated. In conjunction with that work, 
samples of colostrum were collected and diphtheria antitoxin deter- 
minations made in order to determine the relationship between the 
amount of antitoxin in the blood and in the colostrum, and the relative 
importance of the two as a source of fetal antibodies.* The colostrum 
samples were obtained from forty-eight to seventy-two hours follow- 
ing delivery of the newborn infant. 


RESULTS 


In the nonimmunized Schick-positive group of mothers, the colostrum 
contained no detectable diphtheria antitoxin except in one case (Table 
I). This case was also exceptional in that the mother developed anti- 

‘toxin in her blood and transferred it to the infant, although she orig- 
inally possessed only 0.002 unit or less per cubie centimeter of serum. 


TABLE I 


DIPHTHERIA ANTITOXIN LEVELS IN NONIMMUNIZED SCHICK-POSITIVE MOTHERS AND 
NEWBORN INFANTS AND IN COLOSTRUM 








DIPH. ANTITOXIN TITER|DIPH. ANTITOXIN TITER 
OF MOTHER’S BL. SE-|OF INFANT’S BL. SE- 
RUM: UNITS/C.C. (AT|RUM: UNITS/C.C. (AT 
TERM ) BIRTH ) 
1 0.000 0.000 0.000 
5 0.002 0.002 0.000 
6 0.000 0.000 0.000 
9 0.2 0.1 0.002 
12 0.000 0.002 0.000 
17 0.000 0.000 0.000 
28 0.000 0.000 0.000 


DIPH. ANTITOXIN TITER 
UNITS/C.C. OF 
COLOSTRUM 


CASE NO, 

















In the nonimmunized Schick-negative group of mothers, the anti- 
toxin level of the mother’s blood showed no relationship to the amount 
of antitoxin present in the colostrum (Table II). In all but one ease, 
the colostrum content was less than that of the mother’s blood serum 
at term. In case 20 the antitoxie value of the colostrum was the same 
as that of the blood serum. In Cases 7, 14, and 23, there was no antitoxin 
detectable in the colostrum. 

In the Schick-positive, actively immunized pregnant mothers, nine 
of twelve patients possessed no detectable diphtheria antitoxin in 
the colostrum (Table II1). This is best illustrated by the mother of 
the infant in Case 55 who developed considerable antitoxin in her 


*Determinations carried out by Eli Lilly and Co. Research Laboratories. 
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TABLE II 


DIPHTHERIA ANTITOXIN LEVELS IN NONIMMUNIZED SCHICK-NEGATIVE MOTHERS AND 
NEWBORN INFANTS AND IN COLOSTRUM 








DIPH. ANTITOXIN TITER|DIPH. ANTITOXIN TITER 
OF MOTHER’S BL. SE-|OF INFANT’S BL. SE- 
RUM: UNITS/C.C. (AT|RUM: UNITS/C.C. (AT 
TERM) BIRTH ) 
0.2 1.0 0.002 
1.0 0.01 
1.0 0.000 


DIPH. ANTITOXIN TITER 
UNITS/C.C. OF 
COLOSTRUM 
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TABLE IIT 


DIPHTHERIA ANTITOXIN LEVELS IN ACTIVELY IMMUNIZED SCHICK-POSITIVE MOTHERS 
AND NEWBORN INFANTS AND IN COLOSTRUM 








DIPH. ANTITOXIN TITER|DIPH. ANTITOXIN TITER 
OF MOTHER’S BL. SE-|OF INFANT’S BL. SE- 
RUM: UNITS/C.C. (AT|RUM: UNITS/C.C. (AT 

TERM) BIRTH ) 

0.5 0.002 0.000 
0.2 0.000 
5.0 0.01 
0.002 0.000 
0.2 0.000 
10.0 0.000 
0.01 0.000 
0.5 0.002 
0.2 0.000 
0.002 0.000 
0.002 0.1 
0.02 0.000 


DIPH. ANTITOXIN TITER 
UNITS/C.C. OF 
COLOSTRUM 
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blood. Three patients, Cases 52, 57, and 60, developed antitoxin in the 
colostrum. Case 60 is also interesting in that the antitoxie value of 
the colostrum in the infant exceeds by fifty times that of the mother’s 
blood serum at term. The possibility of some unknown technical error 
must be considered. 


The antitoxin titer values of the Schick-negative, actively immunized 
mothers was of considerable interest. Although the mother showed a 
marked rise in the antitoxin content of the blood serum at term, there 
was only a small amount transmitted by way of the colostrum (Table 
IV). The average diphtheria antitoxin content of the mother’s blood 
serum at term was sixty-two times greater than the average amount of 
antitoxin found in the colostrum samples of these same workers. Only 
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one, Case 72, had no detectable antitoxin in the colostrum, whereas 
the patient in Case 66 developed a much greater amount than any of 
the others. 

TABLE IV 


DIPHTHERIA ANTITOXIN LEVELS IN ACTIVELY IMMUNIZED SCHICK-NEGATIVE MOTHERS 
AND NEWBORN INFANTS AND IN COLOSTRUM 








DIPH. ANTITOXIN TITER|DIPH. ANTITOXIN TITER 
OF MOTHER’S BL. SE-|OF INFANT’S BL. SE- ~~ ae 
RUM: UNITS/C.C. (AT | RUM: UNITS/C.C. (AT COLOSTRUM 
TERM) BIRTH ) 
62 20.0 50.0 
63 10.0 20.0 
64 5.0 5.0 
65 5.0 10.0 
66 10.0 20.0 
67 20.0 20.0 
68 20.0 20.0 
100.0 
20.0 50.0 
5.0 10.0 
5.0 5.0 
10.0 10.0 
10.0 10.0 
20.0 20.0 
50.0 50.0 
10.0 20.0 
10.0 20.0 


CASE NO. 





o 
bo 


HOOK Oo! 
a 


S 
to 


IS 
aU Cocke OD 
ou 
So 


eeoeoossssoseNpess 
—— 


Hob Hint oom 


x 











—3 S990 $9 9 9 9 





DISCUSSION 


That colostrum, in the human mother, plays a minor role in the 
transfer of antitoxin to the newborn infant has been demonstrated quite 
thoroughly by a number of investigators. This report tends to confirm 
such previous work and to reveal also that active immunization of the 
human pregnant mother will not increase the diphtheria antitoxin 
content of the colostrum in any appreciable amount when compared to 
the rise in the titer value of the blood serum. There exists no apparent 
relationship between the blood serum antitoxin level and that which is 
present in the colostrum. In view of the small amount of antitoxin 
present in the colostrum as compared to the antitoxin level present 
in the blood serum, it is apparent that the colostrum plays a negligible 
role in the passive immunization of the newborn infant. 


SUMMARY AND CONCLUSIONS 


Diphtheria antitoxin determinations were carried out on colostrum 
obtained from nonimmunized and actively immunized human mothers. 
It was found that the colostrum of nonimmunized Schick-positive or 
negative mothers in most instances did not possess detectable diphtheria 
antitoxin ; that actively immunized, Schick-positive mothers showed, in 
most instances, no rise in the diphtheria antitoxin content of the colos- 
trum, and that, actively immunized, Schick-negative mothers showed 
a slight rise in the diphtheria antitoxin level of the colostrum. The 
latter finding, however, was very small when compared to the diph- 
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theria antitoxin level of the blood serum. It may be concluded that 
there exists no apparent relationship between the amount of circulat- 
ing antitoxin in the blood serum of the mother and the amount which 
is present in the colostrum. 
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THE EXERCISE TOLERANCE TEST AS A MEASURE OF 
CHRONIC FATIGUE IN CHILDREN 


Rautpu E. Nerziey, M.D. 
PASADENA, CALIF. 


E NOW have a numerical means of evaluating chronic fatigue. 

The problem of chronie fatigue is important, because there is a 
relatively large number of school children who frequently complain 
of being tired and show an actual decrease in physical strength and 
endurance. 

When chronie fatigue is the chief complaint, there are usually one 
or more associated symptoms such as excessive irritability, nervous- 
ness, emotional instability, negativism, inability to relax, poor sleep- 
ing habits, shortened span of attention, poor concentration, poor ap- 
petite, and digestive disturbances. Not infrequently chronic fatigue 
is associated with frequent respiratory infections, metabolic disturb- 
anees, and allergic manifestations. These tired children are briefly 
deseribed as not doing well at home or at school. They are often so- 
cially maladjusted. In many instances it is difficult to determine whether 
chronie fatigue preceded these associated symptoms or is, on the other 
hand, the end product or result. The onset of chronic fatigue is usually 
insidious, and its true nature is difficult to describe. The literature 
contains relatively few references concerning this subject, which is a 
very common condition. 

Irving’ states that chronic fatigue is difficult to isolate or separate 
from the many diseases occurring at the same time; also, that it may 
be merely a symptom of a disease process. He states that it is fre- 
quently noted that a child is discovered to be the victim of a disease 
only since the onset of symptoms of chronie fatigue. Lamont? has said 
chronie fatigue may be present as a symptom of pathologie conditions 
or it may exist as a primary factor. He emphasized the importance of 
recognizing the underlying pathologie lesion when it exists. Seham* 
has defined chronie fatigue as a psychophysiologie syndrome manifested 
by feelings of fatigue, emotional unbalance, decrease in physical 
strength and endurance. In another paper, Seham* described chronic 
fatigue as subefficiency and a decrease in endurance which may be ac- 
quired or congenital; also, that chronic fatigue is usually slow and 
insidious and often appears as one of many symptoms in organic dis- 
ease. In regard to congenital fatigue, he states that some children are 
born with an inferior constitution predisposing them to chronic fatigue. 
In other words, he says some children have a congenital inability to do 
an average amount of work, either mental or physical. 

194 
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Schneider® observed that an overwrought or overworked individual 
may not be conscious of being tired and that he gives evidence of his 
fatigue in inability to relax and keep still. Seham in his experimental 
work with chronie fatigue in children came to the conclusion that 
foreed exercise resulted in a change in behavior as manifested by in- 
creased blinking, irritability, and restlessness. 


MEASUREMENTS OF FATIGUE 


Schneider® asserted that all available evidence indicates that with 
improvement in physical fitness the heart beats less frequently and 
more efficiently. A slow pulse in recumbency and standing, with a 
small difference between the two, is usually a sign of excellent health. 

Schneider® has devised a point system of grading these cardiovascular 
reactions. He has described this test as the cardiovascular physical 
fitness test which is a measure of physical fatigue and efficiency. This 
test was adopted in the Army Aviation Medical Service in 1919 and is 
still being used. Aviators were permitted to fly with scores between 
8 and 16. Low scores range from 8 to minus 3. The test was devised 
by Schneider to estimate fitness for flight. It is probably primarily 
meant to test cardiac responses but actually gives an estimate of gen- 
eral muscle, nervous system, cardiac and, to lesser extent, respiratory 
fitness. 

Lueas and his associates,’ in attempting to apply the Schneider test 
to children, found that certain revisions of Schneider’s point system 
and grading had to be made. After laborious study and experiments 
with hundreds of normal and abnormal children, a modification of 
Schneider’s test was found satisfactory for testing fatigue in children. 
This test was commonly called the Exercise Tolerance Test. It could 
be applied in children whose ages ranged from 4 to 14 years. Lueas 
and his associates state that repeated exercise tolerance tests of indi- 
vidual patients corresponded with the clinical impressions with sur- 
prising accuracy and had the distinct advantage of confirming one’s 
suspicions and assigning to them a particular figure or number which 
represents numerically the degree of fatigue in a given patient at any 
given time. On the whole, this test has proved of considerable value 
in estimating the amount of activity a child should be allowed or the 
amount of rest we must impose. It removes the personal equation from 
estimation of an individual’s progress and substitutes a numerical 
evaluation which should be more exact. . 

The modified Schneider test or the Exercise Tolerance Test is per- 
formed as follows: The patient rests supine for five minutes or until 
two successive twenty-second pulse rates are identical. Brachial sys- 
toliec blood pressure is recorded. The patient then assumes an easy 
standing position. After two minutes the pulse rate and brachial 
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TABLE I 


Aces 4 To 6 YEARS 








Reclining pulse rate B. Pulse rate increase on standing 
POINTS 13 | 14 to 23 | 24 to 33 34 to 44 | 45 to 54 
2 1 0 
1 0 -1 
0 -1 -2 
-1 -2 -3 
-2 -3 -3 
= -3 -3 -3 
Pulse rate increase immediately after exercise 
13 14 to 26 | 27 to 39 | 40 to 52 |53 to 65 
3 2 1 0 
2 1 0 0 
2 1 0 -1 
1 0 ~1 -2 
0 -1 -2 -3 
-1 -2 -3 -3 
5 to 168 0 -2 -3 -3 -3 
to 181 -l -3 -3 -3 -3 
E. Return of pulse rate to standing normal after exercise 
POINTS 
0 to 30 3 
31 to 60 2 
61 to 90 1 (After 120, 2 to 10 beats above normal — -1) 
91 to 120 0 (After 120, 11 to 30 beats above normal — -2 
F. Systolic pressure standing compared with reclining 
CHANGE IN MM. POINTS 
Rise of 6 or more 3 
Rise of from 1 to 7 2 
No rise 1 
Fall of from 1 to 4 0 
Fall of 5 or more -1 





o 
= 
° 





77 
90 
103 
117 
131 
145 - 
C. Standing pulse 
POINTS 
to 90 3 
to 103 3 
to 116 2 
to 129 1 
to 142 1 
to 155 0 
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TABLE IT 


Aces 6 To 10 YEARS 








A. Reclining pulse rate B. Pulse rate increase on standing 
POINTS 0 to 11 12 to 21 | 22 to 30 | 31 to 39 | 40 to 48 











59 to 69 3 1 0 

70 to 80 3 0 -1 

81 to 91 2 -1 -2 

92 to 102 1 - -2 -3 

103 to 113 0 ~ -3 -3 

114 to 124 -1 ~ -3 -3 -3 
C. Standing pulse rate D. Pulse rate increase immediately after exercise 
POINTS 0 to 11 12 to 22 | 23 to 33 | 34 to 44 | 45 to 55 
2 1 0 

0 0 

0 -1 
-1 -2 
-2 -3 
-1 -3 -3 
136 to 146 -2 -3 -3 
147 to 157 -3 : 3 -3 


For E. and F., refer to scores for ages 4 to 6 years. 











70 to 80 
8l to 91 
92 to 102 
103 to 113 
114 to 124 
125 to 135 
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TasLe IIT 


ADULT or 10 TO 14 YEARS 








A. Reclining pulse rate B. Pulse rate increase on standing 
POINTS 0 to 10 | 11 to 18 | 19 to 26 | 27 to 34 | 35 to 42 
50 60 : 3 2 1 0 
61 70 é 2 1 0 -1 
71 80 2 0 -1 -2 
81 90 1 -1 -2 -3 
91 100 0 2 -3 -3 
101 110 - -1 -3 -3 -3 
C. Standing pulse rate D. Pulse rate increase immediately after exercise 
POINTS | 0 to 10 | 11 to 20 | 21 to 30 | 31 to 40 | 41 to 50 
60 to 70 é 3 1 
71 to 80 I 2 0 
81 to 90 0 
91 to 100 = 
101 to 110 -2 
111 to 120 -1 -3 
121 to 130 -2 -3 
131 to 140 -1 -3 -3 
E. Return of pulse rate to standing normal after exercise 
POINTS 
0 to 30 3 
31 to 60 2 
61 to 90 1 (After 120, 2 to 10 beats above normal — —1) 
91 to 120 0 (After 120, 11 to 30 beats above normal — -2 
F. Systolic blood pressure rise on standing 
CHANGE IN MM. | POINTS 
Rise of 8 or more 
Rise of from 2 to 7 
No rise 
Fall of from 2 to 5 
Fall of 6 or more 
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systolic blood pressure are recorded. Next, the patient places one foot 
on a step or stool* and, at given signals, steps up and down with the 
other foot. The signals are arranged so that he raises his body through 
the distance (height of the step) five times in fifteen seconds. At the 
conclusion of the exercise, the examiner immediately counts the radial 
pulse for fifteen seconds and estimates the rate per minute. Sub- 
sidence to the pre-exercise standing level is awaited and time noted. 
If at the end of the two minutes the rate is still elevated above it, the 
pulse is counted for a quarter of a minute, and it is recorded. The 
results may now be computed, and scored as in Tables I, II, and ITI. 


CLINICAL STUDIES 


Each of 210 boys, ranging in age from 6 to 14 years, was studied 
for an average period of eight months at the Pasadena Preventorium. 
They entered the Preventorium because of chronic fatigue, extreme 
nervousness, frequent respiratory infections, allergic manifestations, 
malnutrition, and problems of growth and development. Many were 


*The step or stand is one which can be adjusted in height for each individual 
child. The height should be fibular length or adjusted to the height of the patella. 
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recommended for Preventorium care by school nurses because of not 
doing well at school or because they were absent from school more than 
they were present as a result of illness. In taking careful histories 
on this group, it was found that the majority received insufficient 
rest and relaxation. 

Routine chest x-rays, tubereulin tests, and sedimentation rates were 
taken before entrance. No boy with any evidence of active tuber- 
culosis was admitted. It was routine procedure to make a thorough 
physieal examination of all studied. Each boy received a basal meta- 
bolie test every three months and an exercise tolerance test every two 
months during his stay. Those with low basal metabolic rates received 
thyroid. Foci of infection were removed or treated. The boys who 
had allergic manifestations were skin tested, and a serious attempt was 
made to relieve these symptoms. Those showing signs of extreme 
nervousness, malnutrition, growth problems, and postural defects were 
considered individually and treated accordingly. The group of indi- 


viduals coming to the Preventorium with a chief complaint of chronic 
fatigue and with an exercise tolerance test below eight were put on an 
extra rest regime, which consisted of two hours rest during the morn- 


TABLE IV 


Tota NUMBER STUuDIED—210 








BOYS GIVING NO HISTORY OF FATIGUE 
AND SHOWING GOOD ENDURANCE—50 


EXERCISE EXERCISE 
TOLERANCE TOLERANCE 
Seore 0-8 Score 8-18 
0 50 (100%) 
Average score 12.8 


BOYS GIVING HISTORY OF FATIGUE AND 
SHOWING POOR ENDURANCE—160 
EXERCISE EXERCISE 
TOLERANCE TOLERANCE 
Seore 0-8 Score 8-18 
91 (57%) 69 (48%) 
Average score 4.49 [Average score 9.21 























TABLE V 


ToTaAL NUMBER STUDIED—210 








NUMBER NUMBER 


DISORDERS 
PRESENT 
ON 
EXAMINATION 


NUMBER 
WITH 
HISTORY OF 
CHRONIC 
FATIGUE 


TOTAL 
NUMBER 


NUMBER 
WITH 
HISTORY OF 
NO CHRONIC 
FATIGUE 


WITH 
EXERCISE 
TOLERANCE 
SCORE 
BELOW 
8 


WITH 
EXERCISE 
TOLERANCE 
SCORE 
ABOVE 
8 





Thyroid, average 
B.M.R., 18 per cent 

Allergy 

Nervous instability 

Heart disease 





63 38 
115 73 
131 89 
27 18 (2 died) 








25 


42 
42 
9 





48 


65 
74 
16 





15 


50 
57 


a 





*These individuals showed a persistent bradycardia, and a considerable number 


exhibited various degrees of heart block in the electrocardiograms. 
conditions seems to vitiate the accuracy of the Exercise Tolerance Test. 


Either of these 


It should 


be pointed out in this connection that a rapid pulse resulting from fear, acute infec- 
tion, and asthmatic attacks also seriously affects the accuracy of the test. 


It would be very desirable to include the factor of chronic infection in the above 
table as it pertains to fatigue. However, some degree of such infection was found in 
the majority of the patients studied and in many instances existed coincidentally 
with other physical abnormalities, making any clear delineation of the role of chronic 
infection impossible. 
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ing, three hours in the afternoon, and twelve hours sleep at night. All 
those with an exercise tolerance test above eight received only three 
hours rest during the day. 

Studies were made to determine the per cent of individuals com- 
plaining of chronie fatigue who proved to have iow exercise tolerance 
seores (See Table IV). A grading of 18 points is the maximum score 
for the test. 

The entire group of 210 boys was classified according to nervous and 
physical disorders found on examination. An attempt was then made 
to correlate the complaint of chronie fatigue with these disorders and 
also to determine their influence on the Exercise Tolerance Score (see 
Table V). 

DISCUSSION 


Our Preventorium records show that many parents give too little 
attention to good health habits of their children. In these modern 
times it is frequently difficult to enforee enough rest on hyperactive 
children and to provide enough time for relaxation. Some parents 
tend to be overambitious in arranging scout activities, music lessons, 
art lessons, dancing, and other activities outside of school hours and 
not allowing enough time for free or unsupervised play; therefore 
many of these children get insufficient rest and sleep. Children who 
have individuals older and more mature than they as playmates often 
become exhausted and irritable in an attempt to participate in the 
activities of their older playmates. As a result, chronie fatigue ap- 
pears slowly and insidiously and frequently requires long periods of 
an extra rest regime to be overcome. This seems to be especially true 
when chronie fatigue develops in children with coexisting disorders 
such as allergy, endocrine disturbances, chronie foci of infection, and 
nervous instability. We have observed that some individuals recover 
from chronie fatigue faster than others; however, progress is more 
rapid and permanent in all, when these influencing factors are removed. 

The Exercise Tolerance Test proved to be a satisfactory measure of 
chronie fatigue at the Pasadena Preventorium. The result of the test 
determined the amount and duration of extra rest prescribed to each 
individual boy. The test was used periodically to measure progress 
and also to determine regression. The regression frequently occurred 
following an acute illness such as respiratory infection. When an 
individual’s Exercise Tolerance Test score stabilized itself above from 
8 to 10, without protracted lowered scores following a minor illness, 
the boy was considered ready for discharge. The individual showing 
nervous instability associated with poor endurance, sometimes classified 
as congenital fatigue, was the type who usually required the longest 
period of extra rest to stabilize the Exercise Tolerance score above 10. 
The boys complaining of chronie fatigue and who presented single 
problems of either chronic foci of infection, hypothyroid function, or 
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allergy, stabilized their Exercise Tolerance Test scores the most rap- 
idly provided these abnormalities were removed. On the other hand 
the Preventorium records show that a relatively longer period of extra 
rest was required when two or more of the above mentioned abnor- 
malities coexisted with chronie fatigue. The average time required to 
stabilize the scores of the subefficient group at the Preventorium was 
10.9 months. 

It should be pointed out that follow-up examinations after discharge 
from the Preventorium showed that many of the individuals studied 
required continued extra rest at home in order to maintain good en- 
durance and a high Exercise Tolerance Test grading. The most satis- 
factory method of providing an extra rest regime at home while attend- 
ing school was to put the boy to bed at 5 p.m., serve his dinner on a 
tray, and turn out the lights at 7:30 p.m. If indicated, competitive 
sports were temporarily restricted. Only special patients were re- 
quired to take a rest period at school during the day. This method of 
conservation of energy has proved satisfactory and also desirable for 
psychologic reasons. 

SUMMARY 


1. Chronie fatigue is almost always associated with and made more 
pronounced by nervous instability and disease entities. 


2. Chronie fatigue is only temporarily relieved by controlled extra 
rest regime unless these contributory factors are removed. 

3. A large per cent of children with a chief complaint of chronic 
fatigue have a low Exercise Tolerance Test score. 

4. All children with a low Exercise Tolerance Test score show evi- 
dence of poor endurance and usually have the complaint of chronic 
fatigue. 

5. The majority of individuals with endocrine disturbances, allergic 
manifestations, nervous instability, and heart disease, gave a history 
of chronie fatigue and also proved to have a low Exercise Tolerance 
score. 

6. The Exercise Tolerance Test is an efficient measure of chronic 
fatigue. The few instances wherein it is unreliable have been noted. 

7. The result of the Exercise Tolerance Test can be used to deter- 
mine the amount of extra rest prescribed to each individual who shows 
signs of chronie fatigue. Periodic tests give an index of progress in 
recovery from chronic fatigue. 
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AN ACUTE FEBRILE ILLNESS WITH RASH AND LEUCOPENIA 
DUE TO HEMOPHILUS PARAINFLUENZAE 


ALFRED L. FLorMAN, M.D. 
New York, N. Y. 


Hemophilus parainfluenzae infections are infrequent, and the great 
majority of clinical reports are instances of subacute bacterial endo- 
carditis." ? 

The following case is presented because it represents an unusual 
clinieal picture associated with evidence of an H. parainfluenzae in- 
fection. 

CASE HISTORY 


M. 8S. (487788), a 71-year-old boy (referred by Dr. Murray Bass), was ad- 
mitted to the pediatric service because of fever and rash on April 4, 1942. The 
child had never had measles, scarlet fever, or diphtheria. He had received diph- 
theria toxoid ten days before admission. The illness responsible for hospitalization 
began four days before with signs and symptoms of a mild upper respiratory 
infection. However, the following day he had chills and his temperature rose 
to 104 to 105° F. He was examined by a physician who found an inflamed throat 
and obstructed nasal passages. Despite moderate sized doses of aspirin, the fever 
persisted, fluctuating between 102 and 104° F. On the second day he was quite 
drowsy. The morning of admission his mother noted a number of small red spots 
in the axillae and behind the ears. During the subsequent twelve hours the 
eruption spread to cover most of the body. Shortly after, his physician observed 
a peculiar enanthem. During the several hours preceding admission, the child 
complained of a slight frontal headache. He was thought by his parents to be 
somewhat more drowsy and his physician thought that there might be a meningeal 
infection although there had been no vomiting, convulsions, or complaints of neck 
pain. 

The child had not recently been exposed to any infectious disease, and there 
was no history of ingestion of any drug other than aspirin in the period preceding 
his admission. There was no family history of allergy. 

Physical examination on admission revealed a well-developed and well-nourished 
boy 7 years of age who was drowsy and obviously acutely ill. The temperature was 
101° F., pulse was 118 per minute, and respirations were 24 per minute. Scattered 
over the body, but most abundant in the axillae, popliteal areas, and at pressure 
points, there were many small pinpoint- and pinhead-sized purpuric spots. There 
were very few of these on his head, hands, and feet. The mucous membranes of 
both lewer lids were engorged. The fundi were normal. There was bilateral mild 
eatarrhal otitis media. The nasal mucosa was red and edematous, and there was 
a thick, yellowish purulent exudate in the left nostril. There was no sinus ten- 
derness. The mucous membranes of the hard and soft palates were beefy red, 
and scattered over this base there was a peppering of small whitish papules, not un- 
like early Koplik spots. There were a few similar lesions on a beefy red base over 
the upper gums. The buccal membranes were relatively clear. The uvula and both 
tonsils were red and edematous. There were a few yellow-gray follicles on the left 
tonsil, and a diffuse purulent postnasal drip was noted. The child’s breath was 
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foul and suggested necrotic tissues. The teeth appeared to be in fair condition, 
but there was a marked gingivitis. The lips were dry and peeling. The cervical 
and inguinal lymph nodes were palpable. The lungs were clear to percussion and 
auscultation. The heart was normal in size; the sounds were not remarkable; there 
was no murmur or friction rub detected. There was a sinus arrhythmia. The ab- 
domen was soft. The liver and spleen were not palpable. Except for the eruption, 
the extremities were normal. The neck was supple. The Kernig, Brudzinski, and 
Babinski reflexes were negative. The deep tendon reflexes were hypoactive. Despite 
his drowsiness, the patient was cooperative and would follow a light. There was 
no gross facial weakness or weakness of his extremities. There was no nystagmus. 

Laboratory studies revealed a hemoglobin of 70 per cent, a red cell count of 
4.2 million per cubie millimeter, a leucocyte count of 6,800 per cubic millimeter 
of which 37 per cent were adult polymorphonuclears, 9 per cent juvenile poly- 
morphonuclears, 1 per cent myelocytes, 5 per cent eosinophiles, 44 per cent 
lymphocytes, and 4 per cent monocytes. The platelet count was slightly below 
normal limits, being 133,000 per cubic millimeter. Examination showed normal 
bone marrow. The urine was normal. The cerebrospinal fluid was water clear. 
It contained 60 to 80 red blood cells per cubic millimeter and 3 leucocytes per 
eubie millimeter. The Pandy reaction was negative. The pressure could not be 
evaluated because the child struggled. When the cerebrospinal fluid was cultured, 
parainfluenza organisms were grown. A blood culture was sterile. A throat culture 
taken on admission grew out a beta hemolytic streptococcus. Smears from the 
tonsils contained a few spirochetes and fusiform bacilli. Heterophile agglutination 
was positive only to 1:16. Serum obtained ten days after admission agglutinated 
a suspension of the H. parainfluenzae in a dilution of 1:80. Patch tubereulin, Schick, 
and Wassermann tests were negative. 

The child remained in the hospital only eleven days. Immediately following 
lumbar puncture and blood culture he was given 60 ¢.c. of 1 per cent sodium 
sulfadiazine intravenously and 0.5 Gm. of sulfathiazole every six hours by 
mouth. Chemotherapy was continued for three days. During this period the 
child’s temperature gradually fell to normal. The skin lesions soon faded, and, 
though edema of the uvula and tonsils was less apparent the day after admission, 
the mouth lesions were more confluent. Five days after admission the rash had 
completely faded, the throat was only slightly reddened, and there were only a 
few residual lesions. The leucocyte count remained between 5,000 and 10,000 per 
cubic millimeter. The sensorium rapidly cleared. At the time of discharge the child 
was well. One month later his serum failed to agglutinate his particular strain of 
H. parainfluenzae. 


The Micro-organism.—H. parainfluenzae was first separated from 
Hemophilus influenzae by Rivers in 1922.* He isolated two strains from 
the throats of patients ill with what probably was virus influenza. 
This organism is distinguished from H. influenzae by the fact that it 
requires only the V (probably pyridine nucleotide) factor to be 
present in the culture media, unlike H. influenzae which requires both 
the V and X (probably hematin) factors for growth. Similarly to H.. 
influenzae it is almost always nonhemolytic. Its appearance on gram 
stain is indistinguishable from H. influenzae. Its pathogenicity for 
common laboratory animals is lower than that of H. influenzae. Never- 
theless, it is a moderately good antigen. 

In the older clinical descriptions, the differences between H. influenzae 
and H. parainfluenzae were not often emphasized. 
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The micro-organism isolated from this patient was identified as 
belonging to the H. influenzae group in the department of bacteriology 
of this hospital and further classified by Doctor Alexander at Babies 
Hospital in New York. It was shown that on Levinthal’s media there 
was no iridescence. This indicated lack of a capsule. The colonies 
were smooth. For growth the micro-organism required that the media 
furnish the V factor but not the X, thus putting it into the H. parain- 
fluenzae group. It was also demonstrated that the child’s serum ag- 
glutinated this organism in dilution as high as 1:80. 

Comment.—The previously mentioned appearance and subsequent 
disappearance of agglutinins for H. parainfluenzae in the child’s 
blood indicated a systemic infection. It is not clear why the organism 
was isolated from the throat and cerebrospinal fluid but not from the 
blood, though it is probable that inasmuch as we did not see the child 
until three days after the chill and onset of fever and until the tempera- 
ture was already declining, we may have, missed the period of transi- 
tory bacteremia. 

It is of considerable interest that in most H. influenzae infections 
rashes do not play as prominent a role as in this case, and we are 
not aware of any enanthem similar to that seen in this child having 
been deseribed with H. influenzae. The hemorrhagic eruption, par- 
ticularly in the pharynx and mouth, was so impressive that it may be 
possible to suspect a parainfluenza infection in the future in similar 
eases. The leucopenia is also quite unusual. H. influenzae usually re- 
sults in a leucocytosis.* 

Summary.—The case history of a 714-year-old boy with an acute 
febrile illness characterized by pharyngitis, tonsillitis, gingivitis, head- 
ache, drowsiness, petechial exanthem, peculiar enanthem, and leucopenia 
is presented. H. parainfluenzae was recovered from the throat and 
cerebrospinal fluid, and he developed circulating agglutinins against 
this organism. He was treated with large doses of sulfonamide and 
recovered. 

A brief account of the H. parainfluenzae organism is given. 

The distinctive features of this case are discussed. 
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LOW CARBON DIOXIDE CONTENT AS A PRODROME OF 
DIARRHEA IN THE NEWBORN INFANT 


J. W. Sr. Geme, M.D. 
Los ANGELES, CALIF. 


HE sequela of acidosis as an aftermath of the diarrheas of infancy 

and childhood has long been recognized as due to loss of base through 
frequent, watery stools. The fact that acidosis may actually precede the 
diarrhea has apparently, for the most part, escaped observation. 


A review of the literature disclosed but one article wherein it was 
noted and emphasized that acidosis was a precursor of the actual diar- 
rhea. This observation was-made by Rothman and Johnson' during a 
study of epidemic diarrhea of newborn infants in a local hospital. The 
following case corroborates their findings. 


CASE REPORT 


Baby S., whose birth weight was 4 pounds, 114 ounces, was six weeks pre- 
mature and born spontaneously on Sept. 10, 1940. The mother, aged 29 years, 
had a negative Wassermann and an uneventful pregnancy. Nine years prior to 
the birth of this child, she had a miscarriage at four months. 

During the first forty-eight hours of the infant’s life, there was a partial Li- 
lateral atelectasis. Continuous oxygen was given until the third day of life, after 
which there was no return of cyanosis or respiratory distress. Breast feedings 
were started at this time, and the birth weight was regained on the ninth day. On 
the fourteenth day, part formula, olac, was used, and by the eighteenth day, breast 
milk was discontinued and feedings were entirely of olac. 

On the twentieth day of life, two days before the onset of symptoms, the baby’s 
weight was 5 pounds, 12 ounces. The twenty-four-hour intake was 550 calories 
(twenty-three ounces of formula); there were two normal stools daily, and the 
temperature had been normal at all recordings. On the twenty-first day, one night 
feeding was discontinued and the intake reduced to 510 calories (twenty-one ounces 
of formula). Again there were two normal stools and a normal temperature reading. 

On the morning of the twenty-second day of life, at 2 A.M. and at 6 A.M., feedings 
of three ounces of formula were taken and retained. At 8 A.M. the temperature was 
98.6° F., weight was 5 pounds 104% ounces, and the baby apparently well. 

At 8:45 a.M. the nurse’s note stated that the baby was ashen gray in color, the 
respirations rapid and grunty, and feeding was refused. Examination about one hour 
later disclosed a critically ill infant. The color was ashen blue; respirations were 
extremely rapid and irregular; the fontanels were not tense; eyes, ears, nose, and 
throat were normal. The lungs were clear to auscultation and the resonance un- 
impaired. The heart was normal as were the remainder of the physical findings. 

The x-rays were negative. The blood showed 80 per cent hemoglobin, 4,300,000 
erythrocytes, 1,500 leucocytes, 71 per cent polymorphonuclears, 1 per cent eosinophiles, 
19 per cent lymphocytes, and 9 per cent monocytes. The red blood cells and platelets 
appeared normal. The urinalysis gave an acid reaction, and a faint trace of albumin 
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was noted, Sugar, acetone, and microscopic findings were negative. At 6 P.M. the 
white cell count was repeated and showed 4,700 leucocytes and 59.5 per cent poly- 
morphonuclears, 

Because of the sudden onset, the ashen color and rapid respiratory rate without 
other definite physical findings, an early pneumonia was considered as the possible 
diagnosis and continuous oxygen instituted. 

During the afternoon, 80 ¢.c. of normal saline was administered subeutaneously, and 
no effort made to force feedings. The general condition remained essentially un- 
changed throughout the day, the color still ashen and respirations rapid and irregular. 
At 8 p.M. it was decided that a carbon dioxide combining power be obtained. The 
report showed a carbon dioxide content of 17 volumes per cent. 

One-sixth molar sodium lactate solution was started by drip and continued through- 
out the night. The following morning, the infant was more alert, the ery was 
stronger, and respirations and color definitely improved. At this time, spasticities of 
both the upper and lower extremities were observed. The CO, combining power was 
now 26 volumes per cent, and a blood calcium done at the same time showed 9.8 mg. 
per 100 ¢.c, of serum, Sodium lactate solution was continued by the drip method, 
and by afternoon the child’s respirations were regular and the spasticities had dis- 
appeared, 

At 6 P.M. the infant passed a loose, yellow, malodorous stool followed by similar 
ones at 9 P.M., 10 P.M, and 11:30 p.m. At this time there was marked distention 
of the abdomen and, for the first time, the temperature was elevated—101.8° F. 
Sodium lactate solution was continued, a total of 260 e.c. having been given during 
the twenty-four hours. 

The following day a marked improvement took place. Respirations, color, and ery 
were normal, the distention was diminished, and the infant was eager for food. 
Breast milk feedings were resumed and well taken, From here on, the progress was 
continuous and uneventful to a complete recovery. The CO, combining power taken 


five days after the onset was 56 volumes per cent. 
DISCUSSION 


The lability of the acid base balance in the newborn infant has been 
established.** Branning* recently demonstrated that, particularly in 
premature infants, the organie acid and carbon dioxide contents of 
plasma of the clinically acidotie (hyperpneie) and the clinically thriving 
differ very little. All the infants in his series of fifteen showed a very 
low carbon dioxide content which seems to indicate that these infants 
are always on the borderline of acidosis. 

Johnson and Rothman,' in diseussing an epidemic diarrhea, point out 
that the acidosis preceeded the intestinal disturbance and that when the 
acid base equilibrium was restored, the primary infection became in- 
significant. In one ease wherein a 1-week-old full-term infant became 
acidotie with a carbon dioxide content of 19 volumes per cent, the child 
recovered without development of either diarrhea or vomiting following 
the prompt administration of sixth molar sodium lactate solution. 

In the ease of Baby S., all of the early manifestations of the impend- 
ing diarrhea were referable to the severe prodrome of acidosis. The 
gastrointestinal symptom, per se, was not evidenced until thirty-six hours 
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after the acute and dramatic onset. Recovery was unusually rapid, aided 
undoubtedly by the early administration of base through the sixth molar 
sodium lactate solution. 


CONCLUSIONS 


1. The acid-base balance of the newborn infant is labile. 

2. Acidosis may be considered as a prodrome of impending diarrhea. 

3. A carbon dioxide combining power may prove to be a valuable diag- 
nostie criterion. 

4. When such measures are indicated, the prompt administration of 
alkaline therapy may moderate and possibly prevent the occurrence of 
gastrointestinal symptoms. 
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ASSESSING THE PHYSICAL CONDITION OF CHILDREN 


II. StwpLe MALNutTRITION: A PROBLEM oF FAILING GRowTH 
AND DEVELOPMENT 


Norman C. Werzet, M.D. 
CLEVELAND, OHIO 


HE clinical entity among children widely referred to as malnutrition 

is essentially a problem of failing growth and development. It is 
not necessary or worth while to argue whether this entity is illy or im- 
properly named. It exists; it has definite clinical features, and it is 
sufficiently rampant to be a matter of considerable concern today in spite 
of the great advance in knowledge and the improvement in all-round 
health, particularly in growth and development of present-day children 
as compared with conditions of a generation ago. Two facts are striking: 
(1) that there is urgent need for earlier recognition and (2) that mal- 
nutrition, regarded as a phenomenon of failing growth and development, 
depends not merely on inadequate or improper fuel, but also on en- 
vironmental influences among which poor management and a kind of 
characteristic negligence about the elementary rules of child hygiene 
predominate. 

Malnutrition may be qualified as ‘‘simple’’ when it can be traced to 
simple causes and when it responds to simple measures; severer forms 
are the result of more profound disturbance and more likely than not are 
associated with the work of organic disease. In either case, however, the 
initial events of such ‘‘trouble in the making’’ are the same, for in either 
case growth and development are characteristically driven off their nor- 
mal course. Once begun, the tendency to drift still farther off course 
continues and matters become steadily worse. 

Early recognition would thus prevent at least some and perhaps many 
of the more serious forms of malnutrition. To do this, however, it is 
necessary to catch the child ‘‘in the act’’ of undergoing physical degrada- 
tion—and thus before and not after his body has become ravaged or pre- 
sents an obviously dilapidated house for his soul. 

Sinee the clinical picture of malnutrition takes much longer than is 
generally recognized to exhibit even the more obvious signs, it is clearly 
impossible, by depending on clinical methods alone, to establish an early 
diagnosis. But beeause certain physical defects, such as bad tonsils or 
carious teeth, are frequently found in malnourished children, it has often 
been hoped that a search for these defects might help to discover early 
malnutrition or at least to prevent its ultimate appearance. The basic 
difficulty here, however, is precisely that encountered in the similar prob- 
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lem of deciding who among a group of children with a cardiac murmur 
actually have heart disease. Thus, while methods of physical diagnosis 
will locate physical defects, they are of little or no avail in helping to 
detect malnutrition in the making. One or even several minor physical 
defects no more justify a clinical diagnosis of malnutrition than the 
presence of a murmur can be said to signify heart disease. 

Malnutrition gives very little warning in advance. There is nothing 
precipitous about its onset; there are no chills, fever, or convulsions to 
sound the alarm, and, as Emerson! has remarked, the child who is walk- 
ing or able to walk is presumptively thought to be well. The fat pads 
of the cheeks are the last to go, and the simplest of clothes keep body 
contours perfectly hidden. Besides, bagginess in a shirt or trousers is 
not an early sign. The disease is a surreptitious affair which gains its 
ground slowly but steadily. By the time malnutrition is recognized 
through routine check-up or in an examination that has been brought on 
because of complaints, such as fatigue or scholastic failure, it is already 
well advanced. 

A common error at this point is to regard the problem as one merely 
of ‘‘doing something to put on weight.’’ Instead, three things should 
come to mind: (1) The questions as to why the situation was not ree- 
ognized beforehand, and how, possibly, this could have been done; 
(2) the incentive to seek out sources of trouble far beyond the matter 
of food alone; and (3) the perception that putting on weight is only 
part of the more fundamental problem of getting the child back on his 
schedule of growth and development and is therefore not the end itself 
but merely a means of attaining the real end. 

The importance of this point of view cannot be overemphasized, for 
putting on weight is only part of the problem; what is fundamental is 
that ground has been lost and that it will continue to be lost unless 
restitution of lagging growth and development can be and is aecom- 
plished. This point of view at once provides the clue to early recognition. 


EARLY RECOGNITION 


Oneoming malnutrition, as shown in a detailed study previously re- 
ported,? may invariably be demonstrated by characteristic changes in a 
child’s Grid record which begin to appear from two to five years before 
the clinical picture itself becomes sufficiently manifest to cause a child 
to be referred for treatment. Forewarning of an unfavorable outcome 
is contained in objective evidence that growth and development are not 


proceeding satisfactorily. 

The evidence consists of two important signs: (1) the appearance of 
developmental lag which shows that a child is not keeping up with his 
expected schedule of progress and (2) the loss of physique which in- 
dicates that the child has already drawn upon his body reserves in the 
attempt to carry out the fundamental impetus of growth. These signs 
are typical, and when found they are conclusive. 
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Equally important, from the practical standpoint, is the fact that they 
may often be discovered at a time when ordinary methods of appraisal, 
such as height-weight-age tables or indexes of nutrition, give values 
which are actually misleading because the results are still such as to place 
the child in the ‘‘normal’’ zone. What this means, therefore, is that 
much more ground needs to be lost before a diagnosis of malnutrition 
can be substantiated by these methods. Consequently, if emphasis is 
placed with justification on the importance of early recognition, it is also 
necessary to place emphasis with equal justification on the fact that the 
earliest signs of malnutrition in the making are to be found not in the 
child himself but rather in the record of his growth and development, of 
which at any moment he represents the current end result. 

Moreover, a child who is actually ‘‘under par’’ has sueceeded in attain- 
ing that status in only one way; namely, in failing to keep up with par. 
From this point of view, it is clear that early recognition depends only 
upon how successfully one can measure a child’s failure to keep up 
with par. In the Grid technique of evaluating physical fitness, this is 
accomplished through systematic measurement of a child’s physical 
status, on the one hand, and of his physical progress (to date), on the 
other.’ 

ONCOMING MALNUTRITION WITH FULL RECOVERY 


To illustrate the clinical course which children with simple malnutri- 


tion display, it is advantageous to utilize the chief results previously de- 
scribed? in a detailed study of the case of a 124%-year-old lad, T. B., 
whose afterhistory, now added to the original record, is represented in 
the final segment of the curves in Fig. 1, which indicate that full recovery 


has been achieved. 

Six further illustrations of the typical trend of events not only dur- 
ing the initial phases of onset but also during the phase of recovery 
are shown in Fig. 2. For the most part, all the records may be discussed 
together as typical examples of trouble in the making in the form of 
simple malnutrition, as well as of the response which may be expected 
under suitable conditions of management and control. 

The first or initial period is identified by the portion of the curves with 
open circles, the phase of recovery by solid cireles. During the latter 
phase, the children were all observed while under care at the Children’s 
Fresh Air Camp,* to which they had been referred for rehabilitation. 

Contributing Causes—In each of these patients the primary con- 
tributing causes for referral were about the same. Briefly listed, these 
were unsupervised diets, poor preparation and selection of foods, in- 
adequate milk, poor home management, with domestic stress and strife 
even where socio-economic conditions were otherwise satisfactory, re- 
peated infections, allergy, general hygienic neglect, dental caries, not 
doing well at school but quite regular attendance at ‘‘movies.’’ 


*Children's Fresh Air Camp of Cleveland. 
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CASE REPORT 


Family History.—Besides T. B. (12% years of age), there are three other chil- 
dren, two brothers (13 years, 10 months; 9 years, 3 months) and a sister (11 years, 
1 month). The father (41 years), born in Hungary, deserted the family when T. B. 
was 4 years old but wants them to join him in another state although he has never 
contributed adequately to their suppert. He is a millwright by trade, often out of 
work; an alcoholic, who believes he has heart disease. The mother (39 years), Ameri- 
ean born, has had ‘‘fair’’ health and has been employed as a factory worker and 
also on WPA for a time, in spite of varicose veins and an inward goiter. The 
home (furnished rooms) is in a neighborhood of economic rating 3 to 4 on a scale 
of 10. The family is well known to agencies which have provided relief in various 
forms, rent, food, soap, clothing, since 1937. The social worker has reported that the 
home conditions are in keeping with the appearance of the children, dirty and ill 
kept, the mother being described as of ‘‘low normal’’ mentality. In view of general 
irresponsibility, social service would like to see the four children placed out, but 
conditions have never seemed sufficiently perilous to force the issue. 


Fig. 1.—The phase of recovery from simple malnutrition added on to the original 
Grid record of T. B. described in the previous paper“ The three-and-one-half-year 
trend in the channel course as well as in the auxodrome has been abruptly altered 
simply by the change of environment provided at the Children’s Fresh Air Camp. 
Both physique and lag have been fully restored so that the boy is back on his sched- 
ule of growth and development. 


Medical History.—T. B. has attended the Pediatric Clinic of the Outpatient De- 
partment of University Hospitals irregularly since 1931, He had pneumonia at the 
age of 2 years, with uneventful course. Tonsils and adenoids were removed at 7 
years. During the same year he had a mild attack of acute catarrhal jaundice, fol- 
lowed six months later by rubeola and suppurative otitis media. Lobar pneumonia 
set in the following month from which he recovered without further complications. 
His subsequent visits have been merely for the purpose of treating a recurrent 
ganglion of the left wrist, minor injuries, or simple conjunctivitis. Routine histories 
at these visits as also on admission to the Children’s Fresh Air Camp revealed no 





Fig. 2.—Typical onset and recovery Grid records in six children with simple mal- 
nutrition treated at the Children’s Fresh Air Camp of Cleveland. All these curves 
illustrate the comparatively tongs initial period (open circles—O) of driftin 

e 


course and falling behind schedule which has been interrupted by the change of en- 
vironment, The records show the characteristics of malnutrition in the making during 
the preliminary period in which the evident failure of growth and development cannot 
be recognized by clinical means, from height-weight tables, or from indexes of body 





build. Loss of parse and low nutritional gradient couple with developmental lag 


to produce the telltale effects. Recovery (solid circles—@), on the other hand, con- 

sists of restoration of physique, making up lag, and of getting back on regular 

schedule of development. Note especially how the response is always proportional 

to the extent of the original RS . acement. Note also the absence of “overshoot” 

when records of onset can be t back far enough. The graphs _ peayite — 
only a means — early recegnéiien 43, also a guide to recovery. (B (1) 

$287; (2) H. J., 5322. Girls: (3) M. S., 5565; (4) D. C., 5641; (5) =. z. S337 & 


A. D., 5843.) 





214 THE JOURNAL OF PEDIATRICS 


complaints on the part of the mother or of the boy himself with reference to the pos- 
sibility that he might not be doing well. Her food allowance was just sufficient, she 
felt, for the entire family, but she admitted that T. B. received one but not more 
than two glasses of milk daily. She insisted that breakfast, lunch, and the evening 
meal were adequate, providing cereals, bread, eggs, meat, vegetables, butter, and 
desserts. 

Grid records of the three other children show that they have also fallen behind 
their own schedules during the past four years and that they have all drifted from 
channel M to B, (older brother), B, (sister), and B,-B, (younger brother). 

Hospital Admission—T. B, was referred for complete examination to Babies and 
Childrens Hospital prior to his admission to the Fresh Air Camp. Physical examina- 
tion: Weight, 35 kg., height, 144.3 em.; Grid rating, B,-102-11.7/12.5.2 Subeutaneous 
tissue turgor in good condition; skin elasticity also good; bones somewhat stockier at 
wrists and knees than actual contours of limbs suggested. Posture was good. Nasal 
septum was deviated with poor breathing space on the right. Dental caries in four 
teeth. Tonsils were out and pharynx and tongue were clean. Postcervical lymph 
nodes were slightly enlarged; anterior cervical nodes were not palpable. Thyroid 
isthmus and gland were not enlarged. Heart and lungs, abdomen, and nervous system 
were negative. Laboratory examination: Hemoglobin, 82 per cent (Sahli) ; red cell 
count, 3,800,000; white cell count, 7,700; polymorphonuclears, 57 per cent; lympho- 
cytes, 39 per cent; mononuclears, 1 per cent; eosinophiles, 3 per cent. Sedimentation 
rate was 12, Electrocardiogram showed slight sinus arrythmia, P-R interval 0.14. 
Roentgenogram of chest was negative. Results of Wassermann, Kline, tuberculin 
1:1000 and 1:10 (human and bovine) reactions and of repeated urine analyses were 
negative. Two satisfactory tests of basal metabolic rate, following two practice ses- 
sions, gave 1198 and 1262, with a mean of 1230 calories per day as compared with 
1280 expected at level 102, or -3.9 per cent below the Grid standard but -9.9 per 
cent below the body surface standard of 1365 calories per day (Boothby and Sandi- 
ford). The boy showed no signs consistent with hypothyroidism even of slight 
grade. The figure -3.9 per cent is much more consistent with the Grid evidence of 
definite undernutrition. 


The foregoing case report thus clearly establishes the important fact 
to which comparatively little attention is given at a time when foods 
and food accessories are so greatly emphasized; namely, that mainutri- 
tion is not simply a matter of starvation but is rather the result of many 
interacting influences among which food, poor management, irregular 
habits, and repeated infections all play a definite part. 

With this more or less common background, it is therefore not sur- 
prising that all the curves illustrated in Figs. 1 and 2 likewise present 
strikingly similar features. Notable in each and every case is the sharply 
angulated response segment which succeeds an initial trend of develop- 
ment that has clearly been slipping away from an established channel 
on the one hand or from an original auxodrome on the other, as much as 
two to five years beforehand. The junction of the two segments marks 
the point at which each child entered the Fresh Air Camp. 


THE INITIAL PHASES 


Channel Departures.—The onset of what ultimately culminates in real 
physical impairment can be clearly detected from the telltale trend of 
successive observations. In the channel system, a continued tendency to 
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move from M to B, or B, and below signifies three things: (1) a change 
of physique from the more median type to the more linear variety char- 
acteristic of the B channels in advancing degree; (2) a nutritional grade 
visibly less than that of the optimal gradient given by the slope of the 
channels; and (3) consequent degradation of physical status from point 
to point, such that a child whose physical status had been originally good 
by virtue of his position in A,, M, or B, gradually passes over into in- 
creasingly less favorable states (fair, B,; borderline, B,; poor, B,). 

At the time of admission to Fresh Air Camp, these children usually 
look run-down, tired, wan, and poorly nourished in accordance with their 
relatively fair or poor positions on the Grid. A B, and certainly a B, 
will show loss of subcutaneous tissue in the neck, chest, and thighs 
especially. There is an obvious disproportion, however, between the body 
frame and what hangs on it, suggesting that rehabilitation will soon see 
natural relations restored. One can in this way often check the implica- 
tions of the Grid findings that physique and physical status have both 
suffered detectable and measurable losses that were not as readily, if 
at all, apparent from simple height-weight figures. 

Auxodromic Lag—Considering next the initial segments of the cor- 
responding auxodromes, one sees at once the general tendency to fall 
behind their expected and originally self-established courses. This con- 
stitutes the dual phenomenon described in the previous paper? as de- 
velopmental lag and specific retardation. No matter whether a child had 
been advanced or retarded with respect to the 67 per cent standard 
auxodrome at the first recorded observation, he tends, in becoming more 
and more undernourished, to fall more and more behind his own original 
schedule of development. As in the case of T. B., this self-deceleration 
of development is the first detectable sign of failing nutrition, and it 
oceurs, if observations are carefully followed up, somewhat before the 
child begins to lose or to show loss of physique in the channel system.” 
Soon thereafter, however, loss of physique, degenerating physical status, 
and increasing self-retardation go hand in hand. A continued change 
amounting to several channels is always accompanied by further slow- 
ing down of development. <A child does not, in other words, maintain his 
developmental advance according to his own self-established schedule 
nor does he continue to progress as he should in health along his own 
channel. 

These findings easily distinguish such a child from one in whom 
auxodromie slowing down or falling behind schedule is not accompanied 
by change in physique. In the latter case, progress is along a channel, 
at the optimal nutritional grade, but at a slower rate of advance than 
the regular 1 level line per month. Behavior of this kind, unlike that 
when both channel and schedule suffer simultaneous losses, rules out 
any serious question of nutrition and suggests instead that other matters, 
especially endocrine difficulties, be looked into. 
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The foregoing evidence thus demonstrates that simple malnutrition in 
children of school age is essentially a problem of failing growth and 
development and that the Grid method of evaluating growth and de- 
velopment provides a simple, practical, and dependable method by 
which the results of a continued unfavorable trend may be anticipated. 


Preventable Delay.—The distinguishing characteristics in the curves 
of oncoming malnutrition in Figs. 1 and 2 are clearly visible from two 
to five years before the children themselves are ever referred for treat- 
ment to the Fresh Air Camp. Slowing down of development coupled 
with low nutritional grade and cross-channel progress toward the right 
can easily be detected in a Grid record plotted from routine school data 
long before the clinical signs of failing nutrition are evident or dis- 
cernible. What this method of evaluating physical condition and 
progress can thus contribute to the vital eause of preventing unnecessary 
bodily degradation in the form of malnutrition is obvious. Until now, 
simple undernutrition could perhaps be tolerated in a community be- 
cause no method of detecting it ‘‘while in the making’’ had been avail- 
able. The evidence in the initial portions of the curves in Figs. 1 and 2 
gives ample proof that a child who fails to progress parallel to the 
channel and auxodrome standards of the Grid should become subject to 
investigation and inquiry at the first sign of real departure. Annual 
data thus followed up would keep delays from exceeding six to eight 
months at the most. Moreover, a portion at least of the ‘‘hidden 
hungers’’ and their physical effects need no longer remain hidden. 


THE RECOVERY PHASES 


Another feature which the curves in Figs. 1 and 2 display and have 
in common is the typical response that the children undergo directly on 
admission to the Fresh Air Camp. This effect confirms in every respect 
the interpretations that have been placed on the initial phase. It consists 
of a prompt and well-marked shift in the direction of the curves, ob- 
viously attributable to the change in the circumstances of the children’s 
lives and to these alone. 

In the channel, gains in weight couple with gains in height and pro- 
duce an advance in development of from 10 to as much as 40 levels be- 
yond the admission value. The direction of development is sharply 
altered, and a course toward the center of the channel system is steered. 
Again, three things happen, but now with quite the opposite significance : 
(1) Instead of ‘‘losing channel’’ positions as before, a channel or two 
is regained. (2) Nutritional grade is increased from values less to values 
greater than that of the channel slope, with the result that the children 
are now traversing a path which, if maintained, would eventually lead 
to obesity; relatively speaking, they are for the time at least being 
overnourished. (3) Physical status is correspondingly improved from 
positions of poor, borderline, or fair to good, provided that the natural 
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channel of a child is B, or higher. Children who are natural B,’s or 
B,’s regularly return only as far as their own channel, but if they should 
happen to overrun it, they soon turn back, as subsequent follow-up 
shows. 

Again simultaneously the corresponding auxodromes likewise shift 
direction, with the result that a child regains his former schedule of 
development. This also is but rarely exceeded and then only by a unit 
or two quite within the range of observational error. The remarkable 
and extraordinary fact is that the response is always such that the re- 
covery segment approaches and then follows the original auxodrome 
(in projection) as though this were a foreordained and preferred sched- 
ule. 

Absence of ‘‘Overshoot.’’—While the tendency of children to ap- 
proach and to follow their ‘‘preferred’’ channels and auxodromes is a 
striking characteristic of the recovery phase, it is especially prominent 
in Nos. 4, 5, and 6 of Fig. 2 as well as in Figs. 3 and 4 because of the 
great responses which these children made. The interesting question 
arises as to what keeps a child from ‘‘overshooting’’ either channel or 
schedule, in the face of the tremendous impetus and momentum that are 
generated during recovery. If a youngster, in other words, can regain 
3 channels and 30 levels under the stimuli that lead to recovery, why 
not 4 and 40 or even more? The most likely answer is that the events 
of malnutrition actually consist of an initial displacement from, with a 
subsequent return to, a state of equilibrium which depends, in part, on 
natural intrinsic capacities of the organism as well as on external effects 
from the environment. These natural limits could be exceeded only at 
the cost of another displacement of equilibrium in the opposite diree- 
tion. One of the factors that enter into these equilibria has been de- 
scribed elsewhere as the permittance of growth.* 

A closely related question has to do with the fact that present-day chil- 
dren are taller and heavier than their parents or even than those of 
fifteen years ago. From an analysis of Schiétz’s® data on Norwegian 
children by means of the Grid technique, it can be shown that this in- 
crease in size has affected only the developmental level of the modern 
children but not their physique. Here, again, is evidence to confirm the 
view that physique is much more rigidly fixed and hence less susceptible 
to change than developmental level, and this is one of the outstanding 
faets that come to the fore over and over again in the Grid curves of 
simple malnutrition. Thus, a child’s physique and schedule of develop- 
ment are fundamental properties specific to him. These are represented 
by the contour lines of the channels and auxodromes, and they are not 
easily broken through unless influences, or a combination of influences, 
are strong enough to disturb the moving equilibria characteristic of 
healthy growth. In any ease, the contour lines of physique appear to be 
less readily penetrated than those of development, with the result that a 
child will lose development more quickly than he will lose physique. 
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A plausible reason for this is that the physique component of physical 
status is anatomically more closely related to the comparatively non- 
metabolic skeleton than to the metabolizing ‘‘soft tissues.’’"* It may also 
be noted, however, that the range of normal physique from stocky A,’s 
to extreme linear B,’s, as represented by the width of the entire channel 
system, is roughly 4; of the range of development; i.e., from level 0 to 
level 170, for the period of growth following infancy, so that freedom 
of variation along these two components is asymmetrical. But it must 
be remembered that the ratio 1:7 represents a much greater relative free- 
dom of variation than that which characterizes the normal channelwise 
development of an individual child, where the ratio rarely exceeds 1:50 
and is often as low as 1:100. What this means is simply that a child de- 
velops normally about 100 times as much as he changes physique. But 
in the ease of recovery from malnutrition, the change in physique rela- 
tive to change in development typically approaches the maximum pos- 
sible value of 1:1.6938, if loss of height is excluded. This maximum 
value, interestingly, was almost exactly reached by Levanzin whom 
Benedict’ studied during a thirty-one-day period of fasting in which 
the subjeet changed from channel M at level 159 to level 136.5 on the 
border of B, and By. 

Returning to ‘*Par.’’—The phenomena which thus characterize the 
phase of recovery in different children are qualitatively alike; the 
quantitative differences are great or small when the original departures 
from channel and schedule are correspondingly great or small. If physi- 
cal recovery sets in, it is heralded by the first of these typical events, 
which then continue until the rift in each child’s pattern of development 
has been essentially restored. 

From an administrative point of view, it is thus an easy matter to 
decide when full recovery has taken place and when, accordingly, a 
child’s release from the eamp may be considered wholly justified. This 
is of importance not only to the child himself and to the camp, but also 
to the community, since a proper balance in the distribution of oppor- 
tunities for constructive recovery must be maintained. Moreover, full 
reliance can rarely be placed on other common methods of deciding when 
a child has reached the point for discharge; indeed, methods which 
originally failed to deteet the need for camp care are hardly to be relied 
on for indicating the proper moment for release. Just as the initial seg- 
ments offer a reliable guide for recognizing when and to what extent a 
child is failing to progress satisfactorily, so do the recovery segments 
provide equally trustworthy and sound guidance for judging when and 
to what extent the child has returned to par. 

Rate of Response——In simple malnutrition the response to change of 
environment is promptly established and maintained at a rate of about 
5 to 6 level lines per month. The average child may be expected to 
advance about 15 to 20 levels in a three-month stay, provided that he 
had been initially at least 2 channels ‘‘off course.’’ Those children who 
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on admission were not so far displaced, say only 1 to 1%4 channels, will 
also respond, but the rate of advance for them is rarely greater than 
4 levels per month. For 1, 2, and 3 channel departures, the expected 
median values for the recovery rate are 3, 5, and 6 levels per month, 
respectively, though considerable variation, especially above these values, 
may be found in the exceptional child who tends to be more labile in his 
response. Thus, in ‘‘eatehing up with himself’’ a child regularly exceeds 
the normal rate of 1 level line per month by several hundred per cent. 

These results are characteristic for the first six to eight weeks of 
residence, provided that a child enters the Fresh Air Camp when he is 
measurably under par by his Grid standards. The rates thereafter tend 
to fall off somewhat, just perceptibly, as the child nears his expected 
channel position and returns to his own developmental schedule. 

Delayed Effects —Two chief exceptions to immediate recovery occur ; 
the first in a well-nourished child who happens to enter the Camp for 
the purpose of domestie or social adjustment; the second in a child who 
subsequently proves to be ill either in body or in mind. It is especially 
noteworthy, from the viewpoint of the Grid standards, that the former 
or healthy child shows no physical response comparable with what hap- 
pens to his underpar associates at a time and place where both are sub- 
jected to identically the same environmental influences. 

A child who enters as an M, A,, A,, or B, and who is likewise ‘‘on 
schedule’’ remains so; a matter of three or four weeks’ stay at the Camp 


ce 


does not suffice to alter his Grid positions. At the end of two months 
he will advance 2 but not more than 3 points. His ‘‘string,’’ as it were, 
is already taut. It needs no tightening and gets none, even though all the 
‘*strings’’ about him are being drawn up from various grades of initial 


slackness. 

Failure to Respond.—The other exception to the rule of rapid response 
in simple malnutrition is the child with actual disease. This, however, 
may be mental and not necessarily physical disease. The characteristic 
effect here is found in the period following admission during which no 
advancement or even further loss is observed. A delay of three weeks is 
suspicious and usually proves to be the first sign that the child is suffer- 
ing from much more than simple malnutrition. Complete re-examination 
is then done, with referral to a hospital for laboratory studies and in- 
vestigation, including, where indicated, psychometric and psychiatric 
analysis. 

In Fig. 3 is shown the Grid record of a boy in whom ultimate recovery 
was established only after an initial delay of five months, during which 
he was convalescing from an acute bout of rheumatic carditis. He en- 
tered the Camp at 12 years, 8 months of age with a Grid rating of B, at 
level 91, somewhat below the school record of a month before. He was 
an extremely nervous lad, full of imagination, with a penchant for writ- 
ing and acting out melodramatic thriller plays with plenty of shooting 
and murder. His tonsils were enormous, and he complained of many 
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sore throats, which were thought to be the chief cause of his being run- 
down. His home, on the whole, was good. Occasional vague ‘‘growing 
pains’’ could be remembered, but he had never had any direct cardiac 
symptoms. Physical examination, moreover, disclosed no signs of en- 
largement or of defective cardiae action; there were no murmurs. 


Fig. 3.—Full and steady recovery in simple malnutrition which set in after an 
initial delay of five and one-half months in a white boy at bed rest for acute tonsillitis, 
tonsillectomy, and an attack of rheumatic fever. Note growth and development 
“idling” between 12% and 12% years; that is, until the sedimentation rate re- 
turned to and remained normal. (H. S., 2.) 

In one month he had progressed 4 points, but he had again lost this 
as a result of another attack of acute tonsillitis and pharyngitis. He was 
obviously ‘‘standing still’? and was referred to Babies and Childrens 
Hospital for investigation. A sedimentation rate of 150, a P-R interval 
of 0.24, and slight fever were the only signs of infection. He remained 
at absolute bed rest for five months. Toward the end of this period his 
tonsils were removed under sulfonamide control, with only a temporary 
setback in the sedimentation rate which then returned to normal. He 
was again referred to the Fresh Air Camp under a program of gradu- 
ated exercise load to suit tolerance. During the next seven months he 
made the full recovery illustrated by the response segment in Fig. 3, 
having thereby regained 314 channels of physique from B, to M-B, and 
advanced from level 97 to level 126. These combined results thus suc- 
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ceeded in putting him back on schedule. Two subsequent visits to his 
private physician have shown that he is now holding his own by continu- 
ing on to level 128. 

The most frequent causes of failure of an underpar child to respond 
are infected and enlarged tonsils, rheumatic carditis, congenital de- 
formity of the heart, chronic anemia, and chronic nephritis. Emotional 
and behavior problems are also found among those whose response is long 
delayed. 


4.—Recurrent malnutrition in a white boy arising from asthma and poor 


Fig. 
cooperation at home. Note the similarity of the two episodes, but also that the second 
involved 30 levels of developmental lag as compared with 16 or 17 in the first at- 
tack. Note also the distinct tendency to recover on both occasions to the same 
co's. been) auxodrome indicated by the position of the very first observation. 
(D. &., . 


Recurrent Malnutrition —Under favorable circumstances of aftercare, 
the fundamental tendency of children to pursue their natural channel 
and schedule of development is permanently restored in the great 
majority who have once drifted off their course. Careful follow-up has 
shown that less than 15 per cent of the children cared for will later 
undergo slight to moderate regression from the peaks they have achieved 
at the Fresh Air Camp, chiefly through lack of family cooperation. The 
proportion of actual repeaters, however, is small, scarcely ever exceeding 
1 to 2 per cent. But from the present viewpoint of regarding simple mal- 
nutrition primarily as a failure of growth and development, no more 
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instructive examples can be cited than those few children in whom 
various combinations of circumstances lead to a recurrence, such as that 
illustrated in the Grid record of a 1414-yvear-old boy in Fig. 4. 

The original setback in 1937 was about two years in the making, and 
typical recovery was achieved in two and one-half months, during which 
he had regained about 214 channels of physique and had made up a lag 
of 17 level lines by progressing from B,-80 to B,-97. He returned to a 
home and family in moderate cireumstances as the oldest among seven 
other children. His asthma, resulting from sensitivity to feathers, house 
dust, cats, and dogs, set in promptly and was complicated by frequent 
head colds and conjunctivitis. 

The net effect of these contributing causes is again seen to be an ob- 
vious failure in growth and development. During the four-year interval 
between admissions, he drifted steadily and ever farther off course. He 
had lost almost 3 channels of physique by the time he reached level 122 
on the border of B, and had accumulated a lag of at least 30 level lines 
in development, or about twice as much as in the original episode. All 
but full recovery has been established during his recent four-month stay 
at the camp. 

The main phenomena in both episodes thus display the typical course 
of events that have been described for the eases illustrated in Figs. 2 
and 3. Qualitatively both episodes are strikingly alike; they differ in the 
quantitative side only because the second bout was more severe than the 
first. This is especially to be seen in the greater developmental lag of 
the second episode which may be entirely accounted for by the corre- 
spondingly longer ‘‘period of invasion’’ preceding the boy’s second ad- 
mission. 

It is again of the greatest importance to note how easily the ultimate 
unsatisfactory position of the boy could have been foreseen as much as 
two and three years beforehand. The whole trend of the curves follow- 
ing his first recovery is unmistakable and could have been used as posi- 
tive evidence that the boy was in no sense ‘‘doing as well as he should 
be.’’ Here clearly is proof and at the same time ample warning of 
effects that follow delay in recognizing and in treating oncoming mal- 
nutrition. The cost of rehabilitation, not counting the risk to life and 
limb, mounts with every level line of lag that is allowed to develop; 
it becomes unavoidably greater the longer the processes of degradation 
are permitted to tear dewn physique. 

Reviewing the whole affair from beginning to end, one should also note 
again the singular advantage of being able, through comparisons of posi- 
tions relative to the channel system and to the boy’s own auxodrome (in 
projection), to decide when a child is and when he is not proceeding 
satisfactorily. The last point of recovery is, for practical purposes, 
exactly where it should be as judged by the very first observation at the 
age of 7.8 years. Since recovery during his first admission to the Fresh 
Air Camp overshot these expected levels slightly, it may be presumed 
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(1) that the first observation was itself not quite up to par and (2) 
that the boy has yet to make up about 2 to 5 level lines before establish- 
img full recovery on this admission. By means of the Grid technique, it 
thus becomes possible not only to predict the outcome but also to measure 
the effects and, finally, to utilize all the results in helping to guide re- 
covery. 

As in the ease just reviewed, allergy stands out as a chief cause of 
recurrent malnutrition among the ‘‘repeaters’’ at the Fresh Air Camp. 
But it is rarely the sole and only cause, for home conditions, especially 
the willingness and aptitude of the family to cooperate in a health pro- 
gram, also play most important parts. 


COMMENT 


All the foregoing examples show how Grid follow-up accomplishes its 
primary purpose of providing a guide to physical progress and achieve- 
ment. No diagnosis, however, is sought from or is rendered by the Grid. 
Its purpose is merely to solve the fundamental and highly important 
problem of distinguishing objectively between those children who are 
and those who are not progressing satisfactorily. In the latter case, the 
child should be ordered for further examination, and no stone should 
be left unturned. In both cases, moreover, a physician will be gathering 
the maximum amount of information regarding the otherwise intangible 
events of growth and development that can possibly be extracted in 
simple fashion out of a set of everyday heights and weights. 

In summarizing the results obtained in the problem of discovering and 
earing for children with simple malnutrition, it may be emphasized that 
the Grid method of follow-up can reveal oncoming trouble of this kind 
from two to as much as five years or more before it is possible to do so 
by ordinary means. On the basis of each subject his own standard of 
comparison,® there is no difficulty in recognizing a child who fails to 
parallel his proper channel and who at the same time falls behind his 
own schedule of developmental advance. Suitable change of environ- 
ment, not necessarily as regards food alone, will promptly alter this 
course of physical degradation. 

The whole phenomenon is clearly one that consists of an original dis- 
placement from and a subsequent return to equilibrium. It is associated 
with very simple causes and depends directly on them. The reversibility 
of developmental trends is good evidence that children, not too greatly 
injured, have excellent powers of recovery. They possess ‘‘bounce’’ and 
resilience, but neither of these can be called into play unless the energy 
for them is supplied under favorable rather than unfavorable cireum- 
stances. It will certainly not do to let nature take its course or to stand 
aside in the hope that ‘‘everything will turn out all right.’’ There is 
more need than ever before to know when and how far off course a child 
may be, regardless of whether actual malnutrition is involved or not. 





924 THE JOURNAL OF PEDIATRICS 


This can easily be accomplished by charting the very items that have 
often been held in total disregard—simple heights and weights—for it is 
through these that the Grid method, routinely applied, will enable the 
physician to solve the problem of whether a child is failing or succeeding 
in his expected growth and development, and to do so with an absolute 
minimum of delay. The effects on physique, development, and nutri- 
tional grade even in early failure are conspicuous, and they should go 
far toward helping to prevent malnutrition from pursuing its downward 
course. 
SUMMARY AND CONCLUSIONS 


1. Malnutrition among school age children is essentially a problem of 
failing growth and development. By the time it can ordinarily be recog- 
nized through routine check-up or because of fatigue or scholastic failure, 
it is already well advanced. 

2. The clue to early recognition is invariably contained in evidence 
that growth and development are being driven off course and behind 
schedule. As a rule, developmental lag sets in before a child shows any 
considerable loss of physique. Taken together, these signs are char- 
acteristic of the early stages of malnutrition in the making and may be 
demonstrated in a child’s Grid record from two to five years before the 
clinieal picture is obvious or before the usual methods of appraisal, such 
as height-weight-age tables or indexes of body build, can identify the 
child as under par. 

3. Malnutrition regarded as a phenomenon of failing growth and de- 
velopment depends not merely on improper diet or inadequate food but 
also upon environmental influences among which poor management and 
especially negligence about the elementary rules of physical and mental 
hygiene, irregular habits, and repeated infections all play a definite part. 

4. From studies made at the Children’s Fresh Air Camp of Cleveland, 
it has been shown that suitable change of environment will promptly 
alter the original course of physical degradation that leads to simple mal- 
nutrition. But recovery is not simply a matter of ‘‘ putting on weight’’; 
it consists, instead, of restitution in growth and development and is not 
accomplished until physique and physical status are back to par and 
until the child is once more restored to his proper schedule of develop- 
ment. 

5. Restoration in physique and in schedule are proportional to the 
amount of original displacement. For 1, 2, and 3 channel departures the 
median rate of recovery is 3, 5, and 6 level lines per month, so that full 
recovery is achieved in about three months, on the average. 

6. An exception to this rule oceurs in the child whose malnutrition is 
in part traceable to disease. A delay of three weeks and failure within 
this time to begin recovery under suitable change of environment sug- 
gests that pathologie conditions, such as infected tonsils, early carditis, 
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congenital defects, anemia, allergy, and chronic nephritis, be looked for. 
Emotional and behavior problems may also be found among those whose 
response is long delayed. 

7. Recurrent malnutrition displays the same basic phenomena that 
characterize onset and recovery in an earlier episode; though allergy is 
an important cause of recurrence, it is always associated with other 
causes, especially those to be found in poorly managed homes. 

8. The natural ‘‘bounce’’ and power of response which children 
possess cannot be called into play unless energy is supplied under favor- 
able circumstances. When this is achieved, a child will stay on his course 
of development by keeping to his channel and schedule, or, having 
drifted, will return to them promptly unless he is held up by actual dis- 
ease which must then be remedied before full recovery may be expected. 


The opportunity to undertake the present study on malnutrition and to complete 
it at this time came in February, 1941, when the author was asked to substitute 
for Colonel Warren C. Fargo, M.C., for many years Medical Director of the Chil- 
dren’s Fresh Air Camp of Cleveland, who was recalled to active duty in the U. 8. 
Army. It is a pleasure to acknowledge the number and excellence of the faithful 
records kept by Dr. Fargo and the staff. Without these records the present work 
would have been considerably delayed. To Miss Hanna Buchanan, Director, and 
to Miss Elsie Kocher, Miss Helen Hicks (now on leave with the U. 8. Army), and 
Miss Dorothy Papp, members of the staff of the Children’s Fresh Air Camp, the 
author wishes to acknowledge his indebtedness for their wholehearted support, in- 
terest, and cooperation. Finally, the author desires to thank Dr. Henry J. Gersten- 
berger, Director of Pediatrics, University Hospitals of Cleveland, for enabling him 
to accept the ad interim Medical Directorship of the Fresh Air Camp. 
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PURPURA FULMINANS (WATERHOUSE-FRIDERICHSE) 
SYNDROME) 


Report or A CASE WitH RECOVERY 


W. L. Rucks, M.D., ann J. J. Hopson, M.D. 
Mempuis, TENN. 


URPURA fulminans, or adrenal hemorrhage associated with purpura 

and a fulminating blood stream infection (popularly known as the 
Waterhouse-Friderichsen syndrome), has heretofore been regarded as 
a relatively rare condition and one which is universally and rapidly 
fatal. We have found a total of 101 cases reported to the beginning 
of 1942, the majority having appeared in foreign journals. The fact 
that twenty-six of these have been reported within the past three 
years,°" seventeen of this number in our own literature, indicates that 
the condition is now being more widely recognized in this country and 
that its incidence is probably greater than has been suspected. 

Several comprehensive studies have been made of the etiologic, path- 
ologie, and clinical aspects of this syndrome. From the observations 
of different authors, the general picture is subject to many variations 
and several of its features are still obseure; nevertheless, after the 
initial stage the pattern is fairly clear-cut, and, in the majority of cases, 
the diagnosis may be readily established. 

With comparatively few exceptions, the condition is observed in young 
children, usually between the ages of 2 months and 2 years. According 
to Aegerter' and Sacks,‘ 70 per cent are under 2 years, and Lindsay 
an his co-workers’ found that 90 per cent were less than 9 years of 
age. The primary symptoms may suggest any number of disorders. 
Malaise, fatigue, pallor, dyspnea, chills, headache, digestive disturb- 
ances, abdominal pain, and a slight rise of temperature are among the 
early signs which have been described. Frequently, these are imme- 
diately preceded by or are associated with a mild upper respiratory 
infection. In a case reported by Kunstadter,™ otitis media was the 
forerunner of the condition. Again, the history often reveals that the 
child, previously apparently healthy, awakens from sleep with a ery 
and is seized with nausea, vomiting, and abdominal pain followed by 
a mild diarrhea. The course is exceedingly rapid, the characteristic 
evidences of hemorrhage and circulatory failure presenting themselves 
within a few hours. 

Cyanosis first appears and is accompanied by a rapid rise of temper- 
ature, extreme restlessness or delirium, or perhaps by clonie convul- 
sions. At the onset, the cyanosis may be general, or it may involve 
only the lips and nails; not infrequently it alternates with pallor. After 
a short time, hemorrhagic areas develop over the body, usually being 
more pronounced in some regions than in others. Occasionally, the 
mucous membranes are also involved. This phenomenon is believed to 
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be directly consequent upon the adrenal hemorrhage. In a few chil- 
dren, the purpuriec areas are of a petechial type and do not increase 
in size, though in the majority they enlarge and coalesce and deepen in 
color. As the condition progresses, the child lapses into a state of 
shock, with fast, weak, and irregular pulse, shallow respiration, slow- 
ing of the heart rate, and a fall in blood pressure and temperature. 
As is characteristic of adrenal hemorrhage, the body is warm while the 
extremities are cold. Commonly observed signs of the final phase con- 
sist of a Cheyne-Stokes respiration, a sudden fall or equally sudden 
rise of temperature, urinary incontinence, coma, delirium, or convul- 
sions. Death supervenes within twenty-four to forty-eight hours. 

Physical examination is often entirely negative in the early stages. 
Later, moist rales may be heard at the bases of the lungs. Neurologic 
tests and spinal fluid examinations, as a rule, give little or no informa- 
tion. As would be expected, the blood count generally reveals a leuco- 
cytosis, and the differential count may suggest a thrombocytopenia, but 
usually it is otherwise negative. The bleeding time is seldom materi- 
ally altered. Because of the damage to the adrenal gland, a slight 
elevation of nonprotein nitrogen, low carbon dioxide combining power, 
and low blood sugar are common findings. 

A search for the causative agent in the spinal fluid is generally fruit- 
less. A number of different organisms, however, have been isolated 
in blood cultures. The meningococecus has been most often recovered, 
and the Streptococcus hemolyticus and the pneumococcus have been 
found in a considerable number of cases. Others reported are the Staphy- 
lococcus albus, the colon bacillus, B. pyocyaneus and Friedlander’s bacil- 
lus. Lindsay and his associates found the Hemophilus influenzae in 
two patients, both in the heart’s blood and in the cisternal fluid. On 
the other hand, careful studies have failed to reveal any organism at 
all in a large percentage of cases. 

Because of the similarity of the clinical course to that of meningitis 
and the frequent finding of the meningococcus, some authors are of the 
opinion that this organism is always the offending agent. Numerous 
thorough investigations, however, appear to have disproved this opinion. 
It is well known, moreover, that adrenal hemorrhage may occur in 
other infectious diseases, such as diphtheria, scarlet fever, and smallpox. 

It has been suggested that the catastrophe is brought about by the 
bacterial toxins which attack the blood vessels in the glands, causing 
necrosis and rupture. The exceptional thinness and sensitivity of the 
adrenal vessels in children may be a contributing factor. The purpuric 
skin lesions have been explained on the basis of widespread capillary 
destruction by toxins liberated by the organism, or by bacterial emboli. 
This view is substantiated by the culture of organisms in blood taken 
directly from the lesions. 

Post-mortem examinations have shown that the hemorrhage is bi- 
lateral in 95 per cent of cases, and that in the remaining 5 per cent of 
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unilateral hemorrhage, it is practically always the right adrenal which 
is affected. Also, it has been observed that when the hemorrhage is 
unilateral, the fatal outcome is usually delayed a few hours. Rabinowitz* 
suggests that the more extensive hemorrhage in the right adrenal may 
be due to the greater ease of venous stasis because of the direct opening 
of the right adrenal vein into the inferior vena cava and the fact that 
the right gland is readily compressed between the liver and spine. The 
hemorrhage is almost universally confined within the capsule and varies 
in extent from multiple pinpoint areas to a massive effusion through 
the entire gland. Although the gland is materially enlarged, its con- 
tour remains unchanged. The primary seat of the hemorrhage is said 
to be in the medulla, the remaining portions being involved by in- 
filtration. 

Petechial hemorrhages are also present in the mucosa of the stomach 
and intestine, a finding which MeLean and Caffey’ believe explains the 
abdominal pain and diarrhea. The pericardium, pleura, and serosa of 
the mouth, throat, and bladder may also contain petechial areas. The 
spleen, lungs, pancreas, and kidneys may be hyperemic and congested, 
and the liver may show pathologie changes similar to those of hepatitis. 
The brain may likewise be hyperemic or edematous or may show exu- 
dative changes. The thymus gland is enlarged in a high percentage of 
eases, though the exact relation between this condition and the adrenal 
failure has as yet been undetermined. Another finding which is more 
or less constant is an enlargement and hyperemia of the lymph nodes; 
this, however, may be due to toxemia rather than to damage of the 
adrenal gland. 

“Of the 101 cases reported to 1942, we have been able to find only two 
wherein the patient recovered. One of these, reported in this country 
by Carey,°® was the case of a 27-year-old woman with the meningococcal 
form of the disease. The other, the details of which are not available 
at this time, was reported in Europe by Bickel.® In view of these com- 
paratively few recoveries, the following case, wherein the outcome was 
suecessful, should be of interest. 


CASE REPORT 


Baby N., male, aged 3 years, had been playing in the yard during the afternoon 
of July 18, 1941, and seemed perfectly well, but when brought in for dinner re- 
fused to eat. About ten o’clock that night he became nauseated and was unable 
to retain fluids. Within a short time he had a severe rigor and soon thereafter a 
rise of temperature to 106° F. The family physician was called but could find 
nothing to account for the symptoms. Accordingly, he advised no treatment other 
than a mixture containing aspirin and phenacetin, a sponge bath, and an alcohol 
rub to reduce the temperature. He suggested, however, that the child have a blood 
study for malaria and a urinalysis for pyelitis the next day. 

The physician was called again at two o’clock the following afternoon. At that 
time, the child was semiconscious, and a hemorrhagic rash was scattered over his 
body and extremities. He was immediately sent to the hospital and referred to 
us for treatment. 
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When first seen in the hospital, the child was in a state of profound shock. His 
skin was cold and clammy, respiration shallow and rapid, and pulse fast, weak, 
and irregular. His lips and fingers were cyanotic, and the purpuric rash was quite 
distinct, being more pronounced on the lower extremities and especially on the 
right leg (Fig. 1). Petechial hemorrhages were also observed in the mouth and 
eonjunctivae. His temperature was 101° F. The abdomen was soft and flat, and 
no masses nor any tenderness could be elicited. The liver was palpable two 
fingerbreadths below the costal margin. The heart rate was rapid and irregular, 
and the heart sounds were weak. There were a few moist rales over the lung 
area. Because of the child’s critical condition, the blood pressure was not taken 
at this time. 


Fig. 1.—Purpuric eruption at its height; arm and leg sloughing. 


A catheterized specimen of urine contained sugar 1 plus, 2 to 3 pus cells per 
high-power field, and bacteria 1 plus. A blood count showed hemoglobin, 82 per 
cent; red cells, 4,200,000; white cells, 17,700; small lymphocytes, 16; large mono- 
nuclears, 8; neutrophiles, 75; and platelets, 270,000. Bleeding time was three min- 
utes, thirty seconds, and coagulation time, four minutes. A blood culture taken 
at this time revealed the Staphylococcus aureus; this, however, was believed to be 
a contaminant, particularly since subsequent studies, including smears and cul- 
tures from the hemorrhagic areas, were negative. The spinal fluid was not examined. 

To combat the shock, the child was immediately given 250 c.c. of 5 per cent 
glucose with Hartmann’s solution by vein and a few hours later a blood trans- 
fusion. These measures had only a slight and temporary effect. By midnight his 
temperature had risen to 105.6° F., he was stuporous and extremely restless and 
was screaming out at frequent intervals, complaining of pain in his legs and say- 
ing he could not see. The hemorrhagic areas were now spreading over both the 
upper and lower extremities. The blood pressure was taken repeatedly during this 
period but was too low to be accurately recorded. There was no rigidity of the 
neck and no pain on flexion of the extremities. Following the administration of 
nembutal and aspirin at hourly intervals, the restlessness and pain in the extrem- 
ities subsided and the temperature fell to 100.4° F. 

On the next morning, July 20, in addition to another transfusion and an injec- 
tion of glucose, synkamin (vitamin K) was given intravenously, and treatment 
with adrenal cortex extract (5 mg.—1:1,000 solution), every six hours intramus- 
cularly, and sodium sulfathiazole (60 ¢.c. of 1 per cent solution) every eight hours 
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intravenously, was instituted. As the abdomen had become markedly distended 
and was causing respiratory distress, the Wangensteen tube was introduced and a 
large quantity of bloody fluid withdrawn from the stomach. Analysis of a cath- 
eterized specimen of urine revealed albumin 2 plus, granular casts, 12 to 14 pus 
cells, and bacteria, but no blood was found. 

During the middle of the day the child again became quite restless, his tem- 
perature rose to 105.2° F., and he complained of further pain in his legs. By this 
time, the hemorrhagic areas over the lower extremities were forming definite hema- 
tomas (Fig. 2). Another transfusion and a hypodermic of sodium luminal, 1 gr., 
were given. Shortly afterward, the temperature began to subside at a rapid rate, 
reaching 98° F. within a few hours. Coincident with this transition, the child be- 
eame cyanotic and irrational, his respiration fast and weak, several times ceasing 
entirely, and no pulse nor blood pressure could be detected. It was necessary to 
use artificial respiration and a resuscitator, and to inject 3 minims of adrenalin 
into the heart in order to restore the respiratory and circulatory effort. The in- 
terval between the doses of adrenal cortex extract was reduced to four hours, and 
the child was kept under the oxygen tent constantly. 


Fig. 2.—Edema of leg and foot, with sloughing over area of hematoma. 


He gradually improved. By midnight his color was much better, his pulse full 
and strong, heart sounds clearer, and respiration more normal. He was restless, 
however, and complained of abdominal pain; there was no abdominal rigidity, 
though bloody fluid continued to pass through the stomach tube. Also, his tem- 
perature rose and remained between 100 and 102° F., and a slight edema of the 
extremities and a puffiness about the eyes was observed. His urine output was 
secant but could not be estimated because of involuntary micturition. The regular 
dose of sulfathiazole, given at 10 P.M., was followed by a rather deep cyanosis of 
the lips, and it was thought best to omit further medication with this drug. An- 
other infusion of 300 ¢.c. glucose with synkamin was administered, and all other 
measures, including the use of the stomach tube and oxygen tent, were continued. 

During the forenoon of the third day, July 21, the child’s condition remained 
practically unchanged. In the afternoon he became slightly irrational, the edema 
of the eyelids and lower extremities increased, and the hematomas grew larger. 
A transfusion of 300 ¢.c. of blood and another ampule of synkamin were given. 
Since he continued to void involuntarily, a catheterized specimen of urine was ex- 
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amined and found to contain albumin 2 plus, 3 to 5 granular casts, 4 to 6 pus cells, 
2 to 4 blood cells, and bacteria 4 plus per high-power field. 

The child improved rapidly within the next twenty-four hours. He became 
quiet and rational, respiration returned to normal, and his pulse grew stronger and 
more regular. The edema subsided materially, and the hemorrhagic areas faded 
to some extent. The interval between the injections of adrenal cortex extract was 
therefore increased to twelve hours. As the contents of the stomach were no longer 
blood stained, the tube was removed and fivids were given by mouth. The urinary 
incontinence likewise subsided. Saline enemas on two occasions returned with 
shreds of old blood. 


Fig. 3.—Child on June 15, 1942; no deformity; mentality and sight normal. 


During the night of July 22 the child developed an acute upper respiratory in- 
fection, accompanied by a rise of temperature to 103° F., a copious bronchial 
secretion, and an increased respiratory effort. Rales were heard over the base of 
the left lung, though there was no sign of consolidation. He was placed in an 
oxygen tent, luminal and aspirin were given to control the fever and restlessness, 
and treatment with sulfathiazole, 4 gr. every three hours, was begun. Thereafter, 
the respiratory infection gradually subsided and the temperature fell. At the 
same time, the purpura continued to fade, the edema disappeared, and his general 
condition materially improved. 

On the sixth day, July 24, a soft diet was allowed, and all medication was dis- 
continued. The purpura showed further evidence of clearing except for a small 
area of sloughing on the left arm and a larger area on the right leg. His subse- 
quent progress was uneventful, and on the ninth day, July 27, he was dismisse:| 
from the hospital and referred back to his family physician for dressings of the 
arm and leg. 

The child was next seen in the office on Nov. 11, 1941. He had gained in 
weight, his color was good, the purpuric areas had disappeared, and there were no 
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signs of any untoward effects of the adrenal hemorrhage and septicemia. The 
ulcers on the arm and leg had healed, Jeaving sears. A blood study at this time 
revealed hemoglobin, 84 per cent; red cells, 4,120,000; white cells, 17,300; poly- 
morphonuclears, 59 per cent; lymphocytes, 37 per cent; eosinophiles, 3 per cent; 
basophiles, 1 per cent; and platelets, 470,000. Bleeding time was three minutes; 
coagulation time, four and one-half minutes; and prothrombin, 80. 

He was brought for final observation on June 15, 1942. No blood studies were 
made, though on general examination the child appeared entirely normal, the only 
remaining evidence of the disease being the scars on the extremities (Fig. 3). 


COMMENT 


1. This case of purpura fulminans (Waterhouse-Friderichsen syn- 
drome) is deseribed both beeause of its rare incidence and because it 
is one of only three wherein, so far as we have been able to discover 
from a review of the literature to 1942, recovery has been reported. 
Now that the sulfonamide drugs and adrenal cortex extract are avail- 
able, it is believed that the number of recoveries will be increased. 

2. In view of the fact that these cases are so fulminating that death 
may occur within the first day or two after onset, it is imperative that 
the diagnosis be made early and treatment be instituted without delay. 

3. The condition being of bacterial origin, it is our opinion that sul- 
fathiazole was an important factor in our patient’s recovery, despite 
the fact that the blood cultures were negative. 

4. The adrenal cortex extract replaced the hormone in the circula- 
tion which was lost through the hemorrhage and thereby assisted in 
maintaining the equilibrium between the tissues and the circulation. 
It also stimulated carbohydrate metabolism and was definitely respon- 
sible for the stabilization of the blood pressure. 

5. Blood transfusions and other supportive measures contributed to 
the suecessful outcome. 

6. To the present time, eleven months after the illness, no evidence 
of serious hemorrhages into the brain or other vital organs, or other 
unfavorable sequelae, have been observed. 
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A CASE OF PERFORATION OF THE ILEUM IN A NEWBORN 
INFANT WITH OPERATION AND RECOVERY 


H. A. Acerty, M.D., A. J. Ziserman, M.D., anp 
C. L. SHOLLENBERGER, M.D. 
PHILADELPHIA, Pa. 


ERFORATIONS of the gastrointestinal tract in fetal life and in 

the neonatal period have been described a number of times; however, 
they are not considered common occurrences and a lifetime can be spent 
in the practice of pediatrics without seeing one of these cases. In judg- 
ing from the reports in the literature, recovery has never been witnessed. 
Beeause of the infrequency of these perforations and especially because 
of the fact that our patient went on to complete recovery, we feel amply 
justified in making this report. 

Fetal peritonitis for the most part due to perforation of the gastro- 
intestinal tract was first described by Simpson' in 1838. He described 
twenty-five cases. In 1931, Abt? reviewed the literature and found sixty 
cases reported up to 1924, including Simpson’s eases. Under fetal 
peritonitis, Abt included those infants who were stillborn and also those 
who died shortly after birth. In this respect, this classification merges 
with those cases listed as being found in the newborn infant. Bullows 
and Brennan* were the first to report a case of intrauterine intestinal 
obstruction from inspissated and impacted meconium. This infant lived 
a short time but died after operation. Since then there have been simi- 
lar reports by Boikan,* Dodd,’ Fanconi,*® Burger,’ Di Lorenzo,* Adamson 
and Hild,’ Anderson,"® and Bronaugh and Lattimer.*! Anderson’? 
pointed out that inspissation of meconium could be related to cystic 
fibrosis of the pancreas. 

In 1939, Thelander’® reviewed the literature and listed cases of spon- 
taneous perforations. In this group she included only those infants in 
whom there did not exist any obstruction of the gastrointestinal tract. 
She did not, however, restrict her selections entirely to the newborn 
period but included some cases in older infants. There were sixteen cases 
of perforations of the stomach, twenty cases of perforations of the 
duodenum, and thirty-nine cases of perforations of the large and small 
bowel. Russell'* reported a series of spontaneous rupture of the intestine 
in 1940. He accumulated thirty-six cases and added three further eases. 
Twelve cases of his series are also found in Thelander’s paper. Hill and 
Mason" reported a case of prenatal appendicitis with rupture and death. 
Quinn" recently reported three cases of perforated peptic uleers in new- 


born infants. 


From the Departments of Pediatrics, Obstetrics and Surgery of the Women’s 
Homeopathic Hospital, 
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It is quite likely that many eases have not been recognized during life 
and did not come to autopsy. Likewise, many cases in stillborn infants 
have probably not been found, because no post-mortem examination was 
done. 

ETIOLOGY 


A number of etiologic factors have been determined for these perfora- 
tions. Regardless of whether or not the condition was found in a still- 
born infant, or was first manifest shortly after birth, the causes are about 
the same. Infections transmitted from the mother to the fetus, and in- 
fections in the intestinal tract at the time of the first invasion of the new- 
born infant’s intestinal tract by bacteria have been considered causes. 
Appendicitis, Meckel’s diverticulitis, or localized infections along the 
course of the intestinal tract can be etiologic factors. Perforations from 
peptie uleer are thought to be due to pathologic changes in the central 
nervous system, particularly in the hypothalamus. This was suggested 
by Fulton.® Obstructions due to congenital anomalies, such as atresias, 
bands, malrotations, and volvulus, are further possible causes of perfora- 
tion. Interference with the blood supply, even of a temporary nature, 
ean cause perforation. Intussusception has been seen at this age. 
Trauma during birth has also been thought to be a possible cause. 

One of the most frequent factors is that of a meconium plug or of 
inspissation of the meconium. Most of these cases appear to be due to a 
cystic fibrosis of the pancreas. This has been pointed out by Anderson.*° 
It is felt that in this condition, due to the blockage of the pancreatic 
enzymes, there is an alteration in the character of the meconium. The 
meconium is pale in color and puttylike in consistency. This cannot be 
moved along the intestinal tract and thus gives rise to intestinal ob- 
struction and perforation. Obstruction of the bile duets is thought to 
cause a similar situation. A meconium plug can be a normal entity; 
it consists of meconium of the appearance and consistency of that seen 
in eases of cystic fibrosis of the pancreas, but it is found in the rectum 
and the remainder of the meconium is entirely normal. It is possible 
that this might also account for an oceasional perforation. 

Unless the fetus has acquired an intrauterine infection, the intestinal 
tract is generally held to be sterile at birth. However, a short time after 
birth it is invaded by organisms seen in the intestinal flora of infants. 
Fetal perforation frequently leads to a sterile meconium peritonitis. 
After birth this can become truly infected. There have not been many 
haeteriologie studies in these cases. Streptococci, colon bacilli, staphy- 
locoecei, and a microorganism belonging to the genus aerobacter-aerogenes 
have been identified. 

While any portion of the gastrointestinal tract can be the site of the 
perforation, the most frequent site is the lower ileum. 
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DIAGNOSIS 


In the past, many cases were diagnosed only at autopsy. Recently 
these perforations are being recognized more frequently during life. 
If peritonitis has already set in before birth, the ensuing abdominal dis- 
tention can interfere with the delivery. More typically, the distention 
develops shortly after birth and serves as the chief presenting sign. 
It is thought that perforation frequently occurs shortly after the first 
feeding. The infant appears to be in great distress; respirations are 
grunting, the color is poor, stools are absent, and some vomiting is usually 
present. The vomitus is frequently bile stained. The skin of the abdo- 
men is at times edematous, and this edema may extend to the scrotum in 
a male infant. Peristalsis is usually absent. The temperature can be 
subnormal or may be elevated. The chief diagnostic help is a flat roent- 
gen plate of the abdomen. This frequently shows gas under the 
diaphragm—a pneumoperitoneum. This finding points directly to a per- 
foration of some portion of the gastrointestinal tract. Contrast media 
are not necessary for the diagnosis. 

This picture is not duplicated by any other condition. The onset 
shortly after birth, the marked distention, the distress of the infant, the 
roentgen findings are almost unmistakable if the diagnosis is thought of 
by the physician. 

PROGNOSIS 


In the past, there has been no recovery reported of a perforation of 
the gastrointestinal tract in a newborn infant. 


THERAPY 


It is felt that the above gloomy picture can be improved upon, if the 
diagnosis is made early, if a surgeon interested and skilled in pediatric 
surgery can be persuaded to perform a laparotomy, and if due attention 
is given to supportive measures in regards to pre- and postoperative care. 
Intimate attention to fluid balance, prevention and treatment of shock, 
the possible need for chemotherapy, maintenance of nutrition, and good 
nursing must be available. Naturally the age of the patient and the very 
nature of the lesion will make for a high mortality, but at least occasional 
recoveries should be seen. 


CASE REPORT 


M. R. was a 4-week-old premature white male infant weighing 5 pounds, 12 ounces 
at birth. The delivery was spontaneous and accomplished without any difficulty by 
one of us (A. Z.). Resuscitation was easy. The only facts of interest in the family 
history were the following: 

The mother had had two previous pregnancies. The first one, seven years previ- 
ously, was uneventful. One year prior to the present pregnancy, there had been a 
miscarriage. During the present pregnancy, miscarriage had threatened. Periods 
of bed rest and endocrine therapy had been found necessary. 

The infant was born on May 7, 1942, at 3:42 p.m. On the following day, he was 
offered a 5 per cent solution of dextrose which he took sparingly (about one-half to 
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one ounce every four hours) and apparently retained. Twelve hours after delivery 
the infant was put to breast on a four-hour schedule. On this day (May 8), the 
infant passed one small meconium stool. On the morning of May 9 it was first 
noticed that the abdomen had become very distended. The infant seemed in great 
distress, had grunting respirations; there had been no further stools since the first 
one, and feedings were refused. There were small amounts of bile-stained vomitus. 
This was about forty hours after delivery. 

A pediatric consultation was called immediately, and the infant was examined 
at 11:00 a.m. by one of us (H. A. A.). The following positive findings were noted: 
temperature, 96° rectally; respirations, grunting; weight loss of seven ounces since 
birth (weight now 5 pounds, 5 ounces); color, poor; some edema of the skin; super- 
ficial abdominal veins prominent; some reddening about the umbilicus; peristalsis 
not heard. In general, the appearance of the infant was that of an infant in 
extremis. 

From these findings, it was felt that the source of the trouble lay within the 
abdomen. It was also felt that peritonitis was present and that possibly some con- 
genital obstruction had led to a perforation of some portion of the intestinal tract. 
Consequently, an immediate flat x-ray plate of the abdomen was ordered. The find- 
ings were clearly outlined. There was marked evidence of a pneumoperitoneum, 
there being gas under both sides of the diaphragm above the liver and spleen 
(Fig. 1). Dilated coils of small intestine were seen. A transverse loop was thought 
possibly to be the transverse colon. The chest was entirely negative. The interpreta- 
tion was made by Dr. I. Wessel, the hospital roentgenologist. 

The roentgen film substantiated the provisional diagnosis. A surgical consultation 
was ordered directly. Due to the rarity of the condition diagnosed and the poor 
condition of the patient, there was some hesitancy on the part of the surgeon to 
operate. However, the unmistakable evidence of an intra-abdominal perforation 
could not be overlooked. Consequently, a laparotomy was done at 11:00 P.M. on the 
same day. The operation (fifty-six hours after birth) was preceded by the intra- 
muscular administration of vitamin K (synkamin), two hypodermoclyses of 60 c.c. 
each of normal saline solution, and a gastric lavage. The laparotomy was performed 
under ether anesthesia. A right rectus incision was made. As soon as the peritoneum 
was opened, gas rushed out with an immediate relief of the distention. At this time, 
no other pathology was in evidence. Consequently, the surgeon (C. L. 8.) insti- 
tuted a methodical investigation of the entire gastrointestinal tract. No anomalies 
were found. There was only slight distention of the small bowel. In the lower 
ileum a perforation about one-eighth of an inch in diameter was found. From this 
there exuded meconium. Around this region there was seen some inflammation 
and fibrinous exudate. The remainder of the lower intestinal tract was not remark- 
able. It was interesting to note that there was no collapse of the distal portion of 
the intestinal tract. The perforation was closed by a purse-string suture. Before 
closing the peritoneum, about 3 Gm. of sodium sulfadiazine erystals were intro- 
duced into the cavity. The wound was closed by layers without drainage. Unfor- 
tunately, there was no culture taken from the region of the perforation. 

Postoperative Course and Treatment.—As soon as the gas was released from the 
peritoneum, the condition of the infant improved considerably. The infant was 
placed in a heated crib, oxygen was administered, and an infusion of 200 ¢.c. of 
5 per cent glucose in normal saline solution was given intravenously. Following the 
infusion, a blood transfusion of citrated type O blood was administered; 50 ¢.c. were 
given. Twelve hours postoperatively, a hypodermoclysis of 60 e.c. of normal saline 
solution was given. Twenty-four hours after the operation, another intravenous 
infusion was given. This time, 125 ec. of 5 per cent glucose in saline solution 
were administered. On the two following days, hypodermoclyses were ordered. 
Thirty-six hours after the operation, peristalsis was first heard. At this time, flatus 
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was expelled. A short time after this the first stool was passed. The first portion 
of this consisted of a tough, rubbery, dark plug ef meconium; after this came a 
large amount of normal meconium. The moderate amount of distention which had 
existed since the operation now subsided to a large degree. With the return of 
peristalsis, feedings were resumed. Breast milk was used, beginning with one-half- 
ounce quantities every two to three hours and gradually increasing the amount to 





Fig. 1.—Roentgenogram showing pneumoperitoneum and dilated coils of small intestine. 


three ounces every three to four hours. The first several feedings were vomited, but 
after several gastric lavages, all feedings were retained. The infant left the hospital 
two weeks after the operation weighing 6 pounds. Cevitamic acid and a_ con- 
centrate of vitamins A and D were employed. 

There was a slight postoperative temperature elevation (101° F. by rectum). The 
superficial layers of the wound sloughed, but finally the wound healed by secondary in- 
tention. Preceding the operation, the infant had developed an induration of the 
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skin of the extremities (sclerema neonatorum). This gradually subsided. The sub- 
sequent course has been uneventful. There has been a progressive weight gain. The 
stools are entirely normal. 
DISCUSSION 

There is some room for discussion in respect to the cause of the 
perforation. In view of the passage of the meconium plug after the 
return of peristalsis, with the passage of a large amount of normal 
meconium after this event, it appears that this plug could have formed 
an obstruction. With the ingestion of the dextrose solution after birth, 
there would be an increase of peristalsis which could have led to the 
perforation. On the other hand, there is nothing about this case which 
suggests a cystie fibrosis of the pancreas or an obstruction of the biliary 
tract. 

We offer this case report in the hope that it will stimulate others to 
a greater interest in these cases. If the black outlook is to be improved 
upon, it will have to be through early diagnosis and close cooperation 
between obstetrician, pediatrician, and surgeon. The important role of 
the roentgenologist and of the anesthetist must not be overlooked. 


CONCLUSION 


1. Perforations of the gastrointestinal tract in fetal life and in the 
newborn period have been discussed. The etiology is multiple and some- 


what obscure. 

2. The most common site of perforation is the ileum, although any part 
of the gastrointestinal tract can be involved. 

3. Marked distention at or shortly after birth in an infant showing 
great distress is the characteristic picture. A flat roentgen plate of the 
abdomen will usually show a pneumoperitoneum. 

4. Apparently no infant prior to this one has ever recovered. 

5. In the future, more recoveries should be obtained if an early diag- 
nosis is made and if this is followed by prompt surgical intervention 
coupled with careful pre- and postoperative therapy. 
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THE PRETONSILLECTOMY CLINIC 


Bernarp 8. Denzer, M.D., AND 
GERTRUDE FELsHin, M.D. 
New York, N. Y. 


HE tonsillectomy problem is far from settled. A recent review indi- 
cates a gradual change in the attitude toward the indications for 
tonsillectomy.’ 

About three years ago we suggested the need for a pretonsillectomy 
clinic. Some of the problems involved in starting such a clinie are of a 
purely medical nature and, barring indications due to climatic and 
geographic conditions, are of general interest and significance. Other 
problems were conditioned by the hospital in which we worked, its 
locale, the type of outpatient department, the clientele, ete. Therefore, 
before starting the clinic, we examined (1) the sources from which the 
patients were referred to the hospital for tonsillectomy and (2) the 
charts of children admitted to the hospital for tonsillectomy. 

The sources of the cases referred for tonsillectomy include the follow- 
ing: 

1. Children were sent by school doctors and school nurses with the 
usual public school form recommending tonsillectomy or examination for 
tonsillectomy. These children may or may not have been examined by 
a physician. Teachers and social service workers also have referred 
children for tonsillectomy. 

2. Other child-caring institutions referred children who may or may 
not have been examined by physicians. 

3. Patients on their own initiative often applied to the hospital or the 
outpatient department to have children tonsillectomized. 

The previous method of arranging for tonsillectomies was as follows: 

1. Special clinies, cardiac and the like, referred patients directly to 
the hospital. 

2. The ear, nose, and throat service referred children for tonsillectomy 
without pediatric examination. 

3. Children sent or applying for admission to the hospital for ton- 
silleetomy were referred to any one of the general pediatric outpatient 
department clinics for examination. Theoretically, we presume, the 
examining physician might question the advisability of having a ton- 
silleectomy done. Such consideration of operative indications rarely 
occurred. Practically, the physician felt that the examination was 
being made only to determine whether the child was free of any in- 
feetious diseases and physically fit to stand the operation. 

Several hundred charts of tonsilleetomized children were examined. 
These_charts fell into two eategories. The first included children fol- 
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lowed for some time in the children’s outpatient department; some were 
very thorough, others less so, depending upon the physician who was 
in charge of the ease. The second group included charts of children 
sent to the hospital especially for tonsillectomy. These charts were 
bound in groups of six or eight and contained only brief notations of 
the condition of the heart and lungs, ete. These charts confirm the 
statement that examinations before tonsilleetomy were made merely to 
determine the child’s fitness for operation and not in any way to 
determine whether tonsillectomy was indicated or not. 

Vagueness and uncertainty concerning operative indications was one 
of the major incentives for the establishment of a_pretonsillectomy 
clinie. As just mentioned, preoperative examinations did not include 
operative indieations. Lay people frequently decided the question as 
to whether tonsils should be removed—parents, teachers, friends, rela- 
tives, school nurses, ete. As a matter of fact, the indication for tonsil- 
leetomy in any given ease requires more intensive investigation and 
longer observation of the patient than, for instance, an appendectomy. 
Some of the factors that require study and observation of the patient 
are: (1) The relation of upper respiratory disease to allergy; this in- 
volves a detailed history of both family and patient and frequently an 
allergie workup of the patient. The exploration of allergie history and 
manifestations is particularly time consuming and demands thorough- 
ness. (2) The varying appearance of the tonsils in response to infee- 
tion; thus tonsils that may seem tremendous during the course of a 
tonsillitis sink back to their usual small size thereafter. It is rare, 
therefore, that tonsillectomy ean or should be decided upon at the first 
visit. Our practice in the new clinie accords more accurately with the 
attitude of the conscientious family practitioner; he decides upon ton- 
sillectomy after he has treated the child for many illnesses and observed 
his general development and condition of the tonsils not only during 
an acute illness but in the free period between illnesses. (3) The rela- 
tion to age; tonsilleetomy at the age of 10 years might be indicated 
under circumstances which would not be an indication at the age of 2. 
Hypertrophy of tonsils may be an immune reaction, a form of defense 
against infection. Thus, there is a physiologie enlargement of the ton- 
sils between the ages of 4 and 6 years; (4) The relation to environment 
(a) whether a child is a preschool student, first year student, or a 
hardened school child, (b) the home, neighborhood, and eeconomie status, 
(¢) reaction to change of abode, from one country to another or from 
country to city (ete.). (Particularly interesting has been the observa- 
tion of refugee children whose tonsils seemed to hypertrophy following 
their coming to America.) (5) The relation to previous and recent 
illnesses, particularly the rheumatie diseases. (6) Relation particularly 
to sinus disease and upper respiratory tract disease in general. (7) 
The relation to deafness. (8) History of previous immunizations. (9) 
Tuberculosis. (10) Condition of the teeth. (11) Other infections. 
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Statisties are presented covering the number of tonsillectomies done at 
The Mount Sinai Hospital from 1923 to 1940. Attempted analysis of 
the bare statistics would not be fruitful and would take us too far 
afield. Yet we cannot help calling attention to a decrease of more than 
50 per cent in the number of tonsilleetomies done at this hospital during 
the past two years (Table I). 


TABLE I 


NUMBER OF TONSILLECTOMIES DONE IN THE OUTPATIENT DEPARTMENT 








YEAR NUMBER 





1923 084 
1924 1102 
1925 1122 
1926 1075 
1927 1052 
1928 818 
1929 900 
1930 990 
1931 940 
1932 949 
1933 579 
1934 1344 
1935 956 
1936 S857 
1937 875 
1938 718 
1939 550 
1940 483 











These special problems influenced us in our approach to the problem. 
History taking and examination were so devised as to answer or attempt 
to answer some of the questions just mentioned. In one respect our 
attack on the problem was incomplete—the absence of complete facilities 
for nose and throat examinations. This will be referred to later. The 
form finally adopted is shown in Tables II and III. 


TABLE IT 











AGE: BIRTHPLACE: SOURCE: 
HISTORY: colds and sore throats 
Number and frequency 

recently and previously 
OTITIS: 
BREATHING: MOUTH OPEN y Night 
Snoring NOSE BLEEDS: 
JOINT PAINS: 
EXANTHEMATA: 
OTHER INFECTIONS: 
OPERATIONS: 
OTHER DISEASES: G.I. ete. 
ALLERGY: nasal Asthma 
Hay fever Skin 
IMMUNIZATIONS : 
FAMILY HISTORY: Siblings. 
Allergy 
Tbe. Lues 
HOME RELIEF: WPA 
MANTOUX: SCHICK: 
X-RAY: 
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TABLE IIT 








EXAMINATION 


GENERAL APPEARANCE: (Facies) 

HT. wrt. NORMAL: 
TONSILS: 

Size, configuration 

Color, infection 

GLANDS: 

EARS: 

NOSE & SINUSES: 

EYES: 

TEETH: MALOC,: 
SKIN: 

HEART: 

LUNGS: 

ABDOMEN : 

EXTREMITIES : 

URINE: 

HGB: TEMPERATURE: 
NERVOUS SYSTEM: 

SUMMARY AND THERAPY: 





There is an especial difficulty in evaluating the results of tonsillectomy. 
Again the comparison with appendectomy, though apparently far- 
fetched, serves to emphasize this difficulty. After an appendectomy one 
may be quite certain that the child will never again suffer from appen- 
dicitis; yet a child may suffer from upper respiratory disease and its 
sequelae after tonsillectomy just as it did before; all of the diseases 
that oceur with tonsils in, sinusitis, retro- and parapharyngeal ab- 
seesses, rheumatic disease, pneumonia, bronchitis, otitis, ete., may oecur 
with tonsils out. 

On the other hand, when a child apparently has benefited by tonsil- 
lectomy, one cannot be sure that the improvement was due to tonsil- 
lectomy. In other words, improvement might have occurred even with 
the tonsils in. This is particularly true in the period after the sixth 
or seventh year, because at this age a natural immunity develops toward 
upper respiratory diseases. This is shown by the falling curves of the 
incidence of illness in childhood after the seventh year. Thus, the rela- 
tive freedom may be due to the coincidence of tonsillectomy and increas- 
ing immunity and not to the tonsillectomy itself. For these reasons, mere 
statistical tabulation of results of tonsillectomy is unsatisfactory. 
Growth, developmental, and immunologie factors modify the significance 
of the result of tonsillectomy. 

Practically our approach to the problem was as follows: First, full 
history and physical examinations were done. Urine examinations, 
Mantoux test, and Shick test were performed. If the Mantoux test was 
positive x-ray of chest was done. Frequently blood counts and Wasser- 
mann tests were indicated. If the child suffered from any acute upper 
respiratory disease, he was recalled to the clinic until the condi- 
tion of the tonsils could be observed in a period free from infection. 
Where there was doubt as to the advisability of tonsillectomy, monthly 
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or bimonthly re-examinations were performed. Follow-up was at- 
temped on all patients, whether operated upon or not. Children with 
positive Shick tests were given the usual prophylactic immunization. 

Thus far, we have observations on 217 cases. Not all the data are 
complete; thus follow-up on most recent cases is not available. 

The following statistics, though incomplete, are presented: 217 chil- 
dren presented themselves for tonsillectomy; 37 of these, or 17 per 
cent, were referred for tonsillectomy, and the operation was performed 
at The Mount Sinai Hospital. 

Some of the remaining 180 children had enlarged tonsils and suffered 
from some of the symptoms which will be discussed under eriteria for 
operation. Very many, however, suffered from conditions that produced 
symptoms which, we believe, were ascribed incorrectly to large or ‘‘in- 
feeted’’ tonsils. Such conditions and diseases may be grouped as fol- 
lows : 


1. Allergic conditions. There were a number of patients with frank 
asthma, so-called ‘‘asthmatie bronchitis,’’ vasomotor rhinitis, or urti- 
caria, or eczema, or hay fever, and many children in whom allergy as 
well as infection played a part in the upper respiratory disease. In 
most eases the diagnoses had not been made previously. They were 
shunted to the proper clinics. There were twenty-five such eases, 11 
per cent, an extremely large proportion of a group of children sent for 


routine tonsillectomy. 

2. Mouth breathing due to malocelusion. 

3. Supposed upper respiratory disease actually due to bad teeth, 
neglected mouth hygiene, and infected gums. There were sixty-five 
such eases, 30 per cent. Practically one in every three children present- 
ing themselves for tonsillectomy suffered from a dental condition 
sufficiently severe to be a probable cause of adenopathy. As a matter 
of fact, the need for dental care is almost universal in elinie patients 
of this type. 

4. Endocrinologic and mental cases. Hopelessly defective children, 
even in the class of imbeciles and mongolian idiots, were sent for ton- 
sillectomy to help the ‘‘mental condition.’’ Others were sent because 
of the supposed beneficial effect of tonsillectomy in a so-called ‘‘gland 
condition’’ or because the child was slow at school. 

5. Malnutrition, underweight, and anorexia. The most important 
faetor in these conditions was the economic status—poverty. The second 
factor was ignorance. The third factor, or a combination of the first 
two, was bad feeding regime and bad feeding habits. For the first 
factor, the economic status, doctors have no eure. Efforts, mostly futile, 
were made to correct the other two. In this connection it is interesting 
to note that at least 47 per cent, 101 cases, were either on home relief 
or WPA. Several of these children were referred for psychologic ad- 
justment. 
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6. Children with positive tubereulin tests. Disposition depended upon 
x-ray findings, evidence of activity, institutional supervision of the 
other members of the family, ete. There were thirty-four, or 15 per 
cent, who showed positive tuberculin tests. Considering the new dis- 
tribution of population around The Mount Sinai Hospital, the pre- 
dominance of recent immigrants from Latin America, and the resultant 
inerease in positive tuberculin tests, it is particularly important to avoid 
indiscriminate tonsillectomies. 

7. Children in whom other diseases were discovered incidentally and 
disposition made accordingly: (a) worms; (b) anemia-nutritional plus 
or minus a constitutional factor, ete.; (¢)- essential glycosuria; (d) 
syphilis; (e) pediculosis; (f) rickets. 

8. The largest group of cases comprises those children with neither 
large nor apparently infected tonsils. The reasons for sending these 
children for tonsillectomy was referred to in the first part of this paper ; 
namely, the statement of mother, teacher, or friend, or just the notion 
that a tonsillectomy should be done. This group supplies the very crux 
of the problem and will be discussed later. 

9. Children with tonsils that are large or larger than the average 
but with good records as far as upper respiratory disease is con- 
cerned. These children were told to return, and the vast majority 
finally were advised not to have tonsilleetomies done. Many followed 
our advice. Many of the mothers could not resist the pressure favor- 
ing tonsillectomy, and the children were operated upon, usually at an- 
other clinic. Some of these children could be followed; others were 
lost. 

Tonsillectomy was advised in the following groups of children: 

A. Children with defective hearing or chronically inflamed eardrums. 

B. Children with tonsils so large that tonsils apparently* interfered 
with respiration. In some children belonging to this group under 3 
or 4 years of age, the effort was made to postpone tonsillectomy ; at this 
age results of tonsillectomy, even in selected cases, are not good, and, 
in addition, hypertrophy of tonsils may be a manifestation of an im- 
mune response. 

C. Children with large and/or diseased (?) tonsils with frequent 
upper respiratory and lower respiratory disease and recurrent glandular 
enlargement. 

(D) Rheumatic disease. There were very few children suffering from 
rheumatism. We are cognizant of the fact that tonsillectomy is neither 
a preventive nor cure of rheumatie disease or of its reeurrence. Yet in 
the absence of absolute conviction concerning a better approach to this 
problem, we thought it advisable to eliminate as much as possible of the 
supposed source of infection and/or the portal of entry. 


*The word apparently is italized because it raises the question of the role of 
large adenoids in this group of cases. 
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In general, we have been purposely, particularly conservative about 
recommending tonsillectomy. Except in children with deafness and 
prolonged discharging ears, tonsillectomy is rarely an urgent procedure ; 
it is rather an operation of choice. This being an investigative piece of 
work, it seemed worth while in young children with large tonsils to 
postpone tonsillectomy and observe their progress. In most children, 
such follow-up observation showed that tonsillectomy was not necessary 
or indicated. In a very few, follow-up showed that the operation was 
necessary. 

Follow-up served to confirm the impression that the history and 
development of the child was of more importance than the initial 
appearance of the tonsils. Follow-up indicated that the mere presence 
of plugged erypts in the absence of symptoms is not an excuse for ton- 
sillectomy. The so-called ‘‘infected tonsil’’ will be discussed later. In 
a few patients, follow-up suggested tonsillectomy where originally it 
was deferred. 

Follow-up raised but did not answer the question concerning the rela- 
tion of large adenoids to large tonsils and mouth breathing. We have 
seen tremendously hypertrophied tonsils which did not interfere with 
normal nasal breathing. On the other hand, tonsils of equal size were 
associated with mouth breathing and with frequent upper respiratory 
infections. One of us (B.S. D.) in private practice has had adenoids 
only removed in such eases. In a few it has been successful; in others 
tonsillectomy had to be performed either because of the persistence of 
mouth breathing or because of recurrence of repeated upper respiratory 
disease. The present work does not answer this problem but suggests 
that further studies be made in conjunction with an otolaryngologist and 
a pathologist to determine the relative roles of adenoids and tonsils in the 
problem of tonsillectomy. 

The literature presents evidence that supports the approach which 
we have made toward the problem of tonsillectomy. 

There is evidence that a reorientation in the attitude toward tonsil- 
lectomy is in order. In England it has been estimated that 200,000 
tonsillectomies per vear are done.*? In America about one-third of all 
operations performed since 1924 among the urban population were for 
the removal of tonsils and adenoids.’ About one-third of all college 
students upon their entrance into college have had their tonsils removed.° 
Yet, there is hardly any other procedure where indications are so 
vague and the general attitude so uncritical. 

Some of the most elementary and fundamental facts about tonsils and 
tonsillectomy are either not known or not capable of satisfactory de- 
termination. Most authorities agree that one cannot tell by examination 
whether a tonsil is infected or not, and even after removal the path- 
ologie criteria of infection are controversial. Thus, one author claims 
that dilated crypts and caseous masses are an evidence of infection, where- 
as another insists that abscessed crypts beyond the age of infancy are 
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a practically universal condition.t| The inability preoperatively to elas- 
sify a tonsil as infeeted led Epstein to state, ‘‘even if infected tonsils 
ought to be removed, the dictum is valueless, because the physician 
does not know an infected tonsil when he sees one.’’* Dean wrote, 
**T eannot say that any tonsil is not the seat of chronie infection except 
after removal and microscopic study.’’> And even when the tonsils are 
removed and examined pathologically, there is no correlation between 
the infeeted tonsils and the preoperative symptoms. Epstein wrote, 
‘‘The lack of connection between the severity of the symptoms and the 
tonsillar infection was strikingly apparent in individual children. For 
example, some well-nourished children with no complaint save mouth 
breathing had tonsils riddled with abscesses and sealed off with scar 
tissue. On the other hand, some children complaining of constant sore 
throat accompanied by severe systemic reactions had almost normal 
tonsils.’’** No wonder then that Dean wrote, ‘‘Practically, the removal 
of tonsils is always a gamble,’’ and that as keen an observer as Brenne- 
mann stated, ‘‘I am not sure that large tonsils ever cause a deleterious 
obstruction to either air or to food and who can always tell when a given 
tonsil has grown large from true hypertrophy in the rendering of yeo- 
man service or has become an offending slacker from harboring organ- 
isms that menace the host?’’® 

The knowledge of these viewpoints and our own experience led us 
to lay more stress on the history and continued observation of the child 
than on the appearance of the tonsils, and therefore in our work we 
insisted (1) on complete and thorough histories, and (2) continued ob- 
servation before deciding upon tonsillectomy. Again Dean states, ‘‘the 
history of acute tonsillitis is a more reliable indication of chronic in- 
fection than the appearance of the tonsil,’ and summarizing current 
opinion, it is stated in the ‘‘Report of the American Child Health 
Association on Physical Defects’’ that ‘‘. . . experts agree that the medical 
history of the individual should be a dominant factor in making recom- 
mendations for tonsillectomy.’” 

The literature indicates clearly the failure of tonsillectomy to decrease 
materially the incidence of diseases except colds and cervical adenitis. 
Thus Kaiser’s conclusion from a study of 5,000 children is: ‘‘It is at 
once apparent that tonsillectomy does not remove from children many 
or, in fact, any of the normal hazards of childhood. All of the com- 
plaints and infections incident to school life are occurring in children 
who have been operated on as well as those who have not.’’® There are 
a few diseases that occur a little less frequently in the tonsillectomized 
children, but the difference is not significant. Thus the initial attack 
of rheumatism occurs a little less frequently in tonsillectomized children, 
but tonsillectomy does not influence recurrence of rheumatism. Colds 
and cervical adenitis, diphtheria, and searlet fever occur less frequently 
in the tonsilleectomized group. In the latter two diseases, diphtheria and 
searlet fever, there are other and more adequate methods of control. 
On the other hand, bronchitis, laryngitis, and pneumonia occur more 
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frequently in the tonsillectomized group. The classical work of Cun- 
ningham® and the English reports? **® confirm and extend the above 
statements of Kaiser. 

The English report is particularly interesting because it relates to 
mass tonsillectomies similar to those in America. The towns of C and 
D, immediate neighbors, provide an excellent illustration. In C, during 
nine years, 4,055 elementary school children were tonsillectomized. If 
D, the neighboring town, had had operations at the same rate as C, 
3,160 children would have been tonsillectomized. But the actual number 
was only 290. Thus some 2,870 children living in D have eseaped opera- 
tion, who would have undergone it had they lived in C. There is no 
evidence that the education or development of the D population has 
suffered. (The town of D has an experienced aural surgeon.) Again 
Dr. Ash, in his district, reduced tonsillectomies from 2,316 in 1930 to 
164 in 1937. Thus, since 1931, 13,000 children have been spared ton- 
sillectomy. There is no evidence that any harm has been done or any 
advantage lost. 

The English report presented charts illustrating beautifully the lack 
of correlation between decreased tonsillectomies and ill health. Otitis 
media was less frequent in children whose tonsils had been removed. 

What has been said about mass tonsillectomies does not apply to the 
carefully studied, carefully selected individual case. Therefore, we 
agree wholly with the conclusions of the English Commission. ‘‘In a 
properly selected case there is no single operation in children’s medicine 
more successful or that shows such dramatic results as that of tonsil- 
lectomy. The facts enumerated above with regard to its incidence sug- 
gest that the conspicuous success of the operation in such cases has led 
to its adoption in many doubted eases, and that it is too often performed 
without adequate cause or sufficient regard to the possibility of enlarge- 
ment being temporary, physiologic, or immunologic.’’ And again, ‘‘It 
is a little difficult to believe that among the mass of tonsillectomies 
performed today all subjects for operation are selected with true dis- 
crimination, and one cannot avoid the conclusion that there is a tendency 
for the operation to be performed as a routine prophylactic ritual for 
no particular reason and with no particular result.’”® 

Nor is tonsillectomy free of fatalities. At least eighty-five deaths per 
year take place in England in children under 15 years of age from 
tonsillectomy. This does not by any means represent the total mortality ; 
often tonsillectomy deaths are concealed under the classification of the 
complication from which the patient died or the original disease from 
which he supposedly suffered. Practically every year we hear of one or 
more such deaths in various New York hospitals. Death from tonsil- 
lectomy, an operation of choice, raises implications altogether different 
from deaths from, let us say, appendicitis, an urgent operation where 
particularly in children diagnosis is often very difficult. A post-ton- 
sillectomy morbidity also exists—lung abscess, pneumonitis, otitis media, 
and mastoiditis also occur. 
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Finally the report in 1934 of the Child Health Association on physical 
defeets epitomizes and dramatizes the actual problem as it exists today 
in New York City. In their study they stated: ‘‘No standards are 
available which allow an estimate of the proportion of children who 
should have their tonsils removed before the age of 12 years, and it is 
open to question whether 50 per cent is not too high.’” 

The further investigation consisted in the study of 1,000 eleven-year- 
old school children. It was found that 610, or 61 per cent, already had 
their tonsils removed. Twenty Manhattan school medical examiners 
were asked to take part in the experiment. Nineteen of the twenty 
were willing merely on examination with little or no emphasis on his- 
tory to pass judgment on whether the tonsils required removal, al- 
though, as stated, it is the consensus of opinion that the history is 
the dominant factor in deciding the question of tonsillectomy. Of the 
1,000 children, 389, or 39 per cent, had not had their tonsils removed. 
These were examined in relays. On the first examination 45 per cent, 
or 174 children, were recommended for tonsillectomy. Of those not 
so recommended, that is, 214, a second examination was made, and of 
these 46 per cent, or 96 children, were recommended for tonsillectomy. 
That left 118 of the original 389 and these 118 were subjected to a 
third examination and 44 per cent were recommended for tonsillectomy, 
leaving only sixty-five of the original 389 not recommended for ton- 
silleectomy. In other words, in a typical group of 1,000 New York 
school children, all but sixty-five either had had their tonsils removed 
or were recommended for tonsillectomy. 

One wonders what would have happened if these sixty-five had been 
examined by six or seven relays of physicians! Would one child have 
escaped proudly eluteching her uneut throat? One wonders what G. B. 
Shaw might do with such a situation. Such data as presented in that 
report make material for a medico-social scandal. 

In other respects also the Child Health Association confirms our 
own findings. A second group of children was given more careful 
examination, including a satisfactory history, though the history sheet 
was not as complete as ours. Seventy-three children were considered 
to be candidates for tonsillectomy. Of these seventy-three, thirty-six 
sought professional advice. Twenty-nine went to a clinie and twenty- 
eight, all but one, were operated on; seven were taken to private prac- 
titioners, and not a single one of these seven was operated on. ‘‘The 
avowed purpose in school examination,’’ says the report, ‘‘is to find 
children who should have more intensive observation and examination 
by the private practitioner in the clinic.’’ [Italies theirs.] ‘‘The avowed 
publie health purpose is not being followed. The clinie evidently as- 
sumes that the more intensive observation has already been made and 
tends to accept the school record as final.’’ We did not read this report 
until after starting to write this paper, yet our experience duplicates 
exactly that of the Child Health Association Study. 
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The conelusion of the Child Health Association is that ‘‘with tonsils 
the need is not for more corrective but for more discriminative work. 
The tonsil problem in the school is one of identification. Present meth- 
ods are unsatisfactory.”’ 

SUMMARY 


By way of summary we might well quote the recommendations made 
to the hospital after the clinie had been in existence for two years. 

It is recommended : 

1. That a permanent tonsillectomy clinic be established as a clearing 
house for children referred to the Hospital for tonsillectomy. 

2. That when children are referred from special clinies, such as the 
ear, nose, and throat outpatient department, which lack facilities for 
complete pediatric examination, such children should be referred to 
this special tonsillectomy clinic. 

3. That this clinie be under the guidance of the pediatrie department. 
A member of the laryngologie staff with the equipment necessary for 
adequate testing of hearing and nasal, aural, and sinus examination 
should be associated with the clinie. In addition, for the first year or 
two a member of the pathologic department should work with the 
clinicians, as was done by Epstein in Brennemann’s Clinie in Chicago. 

4. This clinic should study and evaluate special problems related to 
tonsillectomy. The first that suggests itself is the relative roles played 
by the adenoids and tonsils. 

The establishment of a pretonsillectomy clinic is a publie health ven- 
ture as well as a clinical problem. It is particularly fitting that pedi- 
atric services in hospitals should take the lead in such public health 
efforts. The saving in lives, pain, and discomfort in itself should be a 
sufficient goal. But soon there may be larger problems involved. Group 
and other forms of medical practice which seem imminent must have 
firmly established criteria as a guide in the selection of cases suitable for 
tonsillectomy ; carefully controlled work in a pretonsillectomy clinic 
would provide a paradigm for the community. Practice is far behind 
the accumulated knowledge and experience in the problem of tonsil- 
lectomy. Establishment of pretonsillectomy clinics would mean merely 
catching up with scientific and public health progress. 


We wish to thank Mrs. B. 8. Denzer for assistance in the supervision of the 
clinic, the follow-up work, and the preparation of Tables IIT and III. 
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The Pediatrician and the War 


The following is a continuation list of Fellows of the American Academy of 
Pediatries on active duty in the military services: 


Army 


Dr. Otto E. Billo, Bronxville, N. Y. (Lieutenant) 

Dr. Sidney Blumenthal, New York, N. Y. (Captain) 

Dr. Einor H. Christopherson, San Diego, Calif. 

Dr. Samuel Adams Cohen, New York, N. Y. (Colonel) 

Dr. Edwin R. Cole, Sacramento, Calif. (Major) 

Dr. Paul C. Crone, Cleveland, Ohio (Captain) 

Dr. Robert D. M. Cunningham, Stamford, Conn. (Captain) 
Dr. Harry O. Davidson, Detroit, Mich. (Captain) 

Dr. Joseph H. Davis, San Francisco, Calif. (First Lieutenant) 
Dr. R. Bruce Eldredge, Santa Monica, Calif. (Captain) 

Dr. Robert M. Finks, San Angelo, Texas (Captain) 

Dr. Harry H. Gordon, New York, N. Y. (Captain) 

Dr. S. Butler Grimes, Jr., Baltimore, Md. (Major). 

Dr. Richard C. Hiestand, Springfield, Ohio (Captain) 

Dr. Jack R. Hild, Houston, Texas (Captain) 

Dr. A. Morgan Hill, Grand Rapids, Mich. (Major) 

Dr. Frederick B. Joy, Seattle, Wash. (Captain) 

Dr. A. Max Kohn, Detroit, Mich. (Captain) 

Dr. John T. Leslie, Griffin, Ga. (First Lieutenant) 

Dr. J. Hugh Lewis, Wyandotte, Mich. (Major) 

Dr. E. 8. Lippman, Minneapolis, Minn. (Major) 

Dr. Edgar E. Martmer, Detroit, Mich. (Captain) 

Dr. Lee Palmer, Louisville, Ky. (Major) 

Dr. M. I. Saberman, Chicago, Ill. (First Lieutenant) 

Dr. Charles L. Shafer, Mansfield, Ohio (Major) 

Dr. James R. Sickler, Albuquerque, N. M. (Captain) 

Dr. Maxwell Stillerman, Great Neck, Long Island, N. Y. (First lieutenant) 
Dr. Neil C. Stone, Poughkeepsie, N. Y. (Major) 

Dr. Vincent C. Tosti, Ridgewood, Queens, N. Y. (Captain) 
Dr. Ralph H. Verploeg, Denver, Colo. (Major) 


Navy 
. Benjamin F. Feingold, Los Angeles, Calif. (Lieutenant Commander) 
. Milton J. H. Grand, Bronx, N. Y. (Lieutenant Commander) 
. Joyce I. Hartman, Cleveland, Ohio (Lieutenant Commander) 
. Robert S. Heffner, Pottstown, Pa., (Lieutenant Commander) 
. Samuel J. Levin, Detroit, Mich. (Lieutenant Commander) 
. Abe Matheson, Chicago, Ill. (Lieutenant Commander) 
. William T. Maxson, Lexington, Ky. (Lieutenant) 
. John J. Miller, Jr., San Francisco, Calif. (Lieutenant Commander) 
. Alvah L. Newcomb, Winnetka, Ill. (Lieutenant Commander) 
. W. Pierre Robert, Beaumont, Texas (Lieutenant Commander) 
. Donald C. Shelby, Los Angeles, Calif. (Lieutenant Commander) 
. Joseph M. Sloan, Corpus Christie, Texas (Lieutenant Commander) 
. Arthur H. Spreen, Cincinnati, Ohio (Lieutenant) 
. Brick P. Storts, Jr., Tueson, Ariz. (Lieutenant) 
. Proctor C. Waldo, Oak Park, Ill. (Lieutenant Commander) 
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Royal Canadian Navy 
Dr. Alan Ross, Montreal, Quebec, Can. 


Special 


Dr. Ward L. Chadwick, Grand Rapids, Mich. (Passed Assistant Surgeon, U. 8S. Pub- 
lie Health Service) 

Dr. Bengt. L. K. Hamilton, Chicago, Ill. (Passed Assistant Surgeon, U. S. Public 
Health Service) 


The Editors will receive additional names of Fellows entering the services for 
future lists. 


Breast Feeding and Female Labor 


In July, 1942, a Committee was formed by the British Paediatric Society to in- 
vestigate breast feeding in relation to female labor. The study was made in 
Birmingham, a large industrial city. Excerpts from this report are of interest to 
us in the United States with the present mobilization of woman power in industry. 
The field study was carried out by 100 Health Visitors who obtained records on 
4,635 babies born in the first quarter of 1941 and 1942. For comparison, a similar 
prior inquiry made in Birmingham of babies born in January to June, 1937, was 
available. 

It was found the incidence of breast feeding is not materially affected by the 
present situation. 

In the areas where married women were not accustomed to working in the fac- 
tories, they are not going into the factories while they have a baby under 1 year of 
age. 

In the areas where they were accustomed to working before the war, the women 


go out as before, but usually at no earlier date; i.e., they wait until the baby is a 
couple of months old at least. 

This is borne out by the admission to wartime nurseries. Young babies are coming 
in very small numbers. It is only in poor districts that the number of babies is more 
than one-fifth of the total. Even then it is rare to have an infant under 3 months 
of age. 

Present influences adverse to breast feeding are as follows: 


(a) Queuing for shopping 

(b) Emotional disturbances, particularly anxiety as to husbands 

(ec) Part-time work, liability to supplementary feeding 

(d) Doctors are still responsible for weaning babies more than any other 
single factor; they still take babies off the breast whenever there is any 
difficulty, rather than take the trouble to go into the whole difficult ques- 
tion of successful breast feeding. 

Babies are doing very well, better than before the War, and the general feeling is 
that breast feeding has not gone down. 

Where the men are at home, and on munition work, as they are in large districts 
of the city, there is more money going into the homes, and the women are, in such 
cireumstances, disinclined to go out to work, and the infants are, on the whole, better 
eared for than in the past. 

The incidence in 1937 of breast feeding (wholly or partly) for three to six months 
was 51 per cent, whereas in the 1941 and 1942 inquiry, it was practically the same, 
53 per cent. This indicates that in the prewar periods, there appears no obvious 
factor altering the incidence of breast feeding to any appreciable degree. 

In the 1939 series, 15 per cent gave up breast feeding because of going to work. 
In the present series, only 11 per cent gave a similar reason. This would seem to 
be a reflection of the diminished family financial embarrassments in the munition 
worker group. 
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Comparison shows that in the earlier weeks, the first baby is at a disadvantage, as 
compared with the second or later baby; but after two months, this difference dis- 
appears. This may bear some relationship to a lesser degree of maternal anxiety in 
the second or later pregnancy. 

Working in pregnancy appears to have little influence in regard to subsequent 
breast feeding. It is interesting to note that only a small proportion of the num- 
ber are anxious to return to work; and these are mainly unmarried mothers or 
women in key positions. The actual numbers returning to work are small and only 
amount to approximately 12 per cent. 

Since only 12 per cent are working after confinement, it appears that women as 
a whole prefer to stay at home with their infants when economic circumstances are 
favorable. The same point is revealed in the small number of young infants ad- 
mitted to day nurseries, although they are accepted from the age of 1 month. It 
has been noted that the only nurseries where the larger number of infants are ad- 
mitted are situated in the districts where the women were accustomed to going out 
and working before the war; and incidentally, where the infant mortality rates were 
high. 

It is surprising to find the small percentage (16 per cent) of women actually 
working during pregnancy. This percentage is further decreased when the figures 
for the earlier weeks are omitted. Two per cent only were working after twenty- 
eight weeks of pregnancy. The influence of the work during pregnancy can be con- 
sidered to have little effects on the final totals. 

Weaning due to anxiety to return to work was mainly among the unmarried 
mothers, 

So far as weaning the child in order to return to work is concerned, only a com- 
paratively low percentage return to work after confinement, until the child is over 
the age of 6 months. It is rather that when the child is weaned, the mother thinks 
of working. As long as the child is thriving on the breast, she does not consider the 
question seriously. 


A recent bulletin concerned with the problems of children in wartime is the 
‘*Manual of Medical Services for Children in Planning For, During, and After 
Evacuation,’’ issued by the State Defense Council of Connecticut. The manual was 
sponsored by the Pediatrie Advisory Committee of the State Defense Council, and 
twelve subcommittees made reports on particular phases. Its purpose is to supply 
guidance to persons who will be responsible for the medical and nursing procedures 
of children in connection with evacuation. The manual contains fifty-six pages of 
simple direct statement and covers almost every problem that seemingly might arise. 
Chapter I considers the organization of evacuation in Connecticut, tagging and 
records. Chapter II discusses administration, medical supplies in general, and the 
responsibilities of those in charge of evacuation. Chapters III through X consider 
specific problems and matters such as Immunization, the Care of Premature Infants, 
Institutional Children, Medical and Surgical Cases, ete. The Manual shows tre- 
mendous thought and work and is invaluable to anyone in any state concerned with 
preparing and planning for the medical problems of evacuation. It may be ob- 
tained at cost from State Defense Council, State Armory, Hartford, Conn. 
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Proceedings 


TWELFTH ANNUAL MEETING OF THE AMERICAN ACADEMY 
OF PEDIATRICS 


Curicaeo, Itu., Nov. 4-7, 1942 
Business Meeting 


The meeting was called to order at 2 p.m. by the President, Dr. Edward Clay 
Mitchell. 

Dr. Mitchell announced the presentation of the E. Mead Johnson Awards for 
Research in Pediatrics during the previous calendar year. 

Dr. C. Anderson Aldrich made the presentation speech, the first award of $500 
going to Howard A. Howe, M.D., and David Bodian, Ph.D., M.D., for research on 
poliomyelitis; the second, of $300, to Harold E. Harrison, M.D., and Helen C. Har- 
rison, for research on excretion and absorption of phosphate by the kidneys. Drs. 
Howe and Harrison, in acknowledging these awards, gave summaries of the re- 
search that had been done. 

Dr. Mitchell then gave his Presidential Address, following which Dr. Borden 8. 
Veeder, the incoming President, assumed the chair. 


DR. VEEDER.—You have been given, when registering, the various committee 
reports and the report of the Executive Board. In some of these reports there are 
certain recommendations to be taken up. Unless there is some objection, we will 
omit reading the reports, copies of which you have. 


Dr. Grulee read a telegram from the Fitzsimons General Hospital, Denver, Colo., 
from the following men in service: Lt. Col. W. C. C. Cole; Lt. Col. W. B. Hunter; 
Major A. M. Hill; Major D. H. Kelly; Major J. H. Lewis; Major R. H. Verploeg; 
Capt. C. R. Barr; and Capt. Jack Chesney. 

The names of the applicants for Fellowship were read and approved, including 
those from Mexico. 


DR. HAROLD H. MITCHELL (Chairman, Committee on School Health).—I 
would like to raise a question with reference to drafting of 18- and 19-year-old 
boys. There seems to be a misunderstanding about the age group with which the 
Academy is concerned. The resolution was that pediatricians should be interested 
in children through adolescence, and should point out to the authorities the neces- 
sity for the health and educational program of the United States Department of 
Education. There was some misunderstanding as to whether this reply to Mr. 
Frank was contradictory to the resolution adopted at the luncheon meeting of this 
Committee today. 


DR. GRULEE.—Action on this matter was taken a few years ago, stating that 
the period with which pediatricians are concerned is the group under the age of 18. 


DR. H. MITCHELL.—The question was raised about the recommendation of the 
school health report, recommending pediatricians for work in schools, that is, up 
to high school, and then to be taken over by another doctor. 
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DR. VEEDER.—It was the feeling of the Executive Committee that we are 
quite willing to decide and declare ourselves on matters that have to do with in- 
fants and school children, but when we try to add the eighteen to nineteen age 
group, we are not speaking with authority. We recognize that it is important, but 
we did not feel it was within the province of the Academy. 


Dr. Grulee read the paragraph with reference to the decision of the Academy 
to coneur in the action to continue the use of iodized salt for prevention of goiter. 

A motion was passed that the recommendation of the Executive Board be 
confirmed. 


Dr. Veeder said that the report of the Committee on School Health was con- 
sidered one of the finest reports ever brought to the Academy. Emphasis should 
be given to these standards so far as is possible for selection of physicians for 
child health service. 


The resolution of the Executive Board regarding the necessity for continuing 
the market of evaporated milk and infant foods was adopted at the meeting after 
thorough discussion.* 


The resolution of the Executive Board endorsing Senate Bill 2738 and its coun- 
terpart, House Bill 7503, was adopted, after much discussion.* 


Changes in the by-laws were proposed.* 


DISCUSSION 


DR. VEEDER.—There has been a definite move to include the Latin American 
countries in the Academy and the leading pediatricians in Central and South 


America and in Mexico would like to become members, making this a real Amer- 
ican Academy. The resolution first sent out proposed that they be added to 
Region II. On further discussion we realized we should take these men in on a 
different basis. It would not be wise to consider such countries as Chile or 
Argentina as one of the United States. Therefore, it was decided to form a Latin 
American Region and organize each country on the same basis as we do the States. 
The question of Regional Chairmen was discussed and it was decided to wait until 
representatives of these countries could get together before taking any action on 
this point. In the meantime, they will be administered by the office. 


DR. GRULEE.—You know what our Committee on Latin American Scholar- 
ships has done. At the meeting of the Committee last spring, prior to the meeting 
of the Executive Board, it was decided that the way to approach these countries 
was to develop conclaves of men in the various countries and associate them with 
the Academy. At the meeting of the Pan-American Child Congress in Washington, 
I asked many of these men what the reaction would be and there seemed to be 
general approval and a desire to be associated with the pediatricians in this coun- 
try. The matter was further discussed at the meeting of the Executive Board in 
June, and with the approval of the Board I have been in correspondence with 
various men in Venezuela, Ecuador, Brazil, and Argentina, who have evinced a 
very definite interest and favorable reaction. They felt it would be to their ad- 
vantage to join us. Then, with the approval of the Board, I went to Mexico and 
contacted a number of the men there and discussed the situation with reference to 
qualifications, ete. I came back with fifteen applications, all on our own applica- 
tion blanks translated into Spanish. Many of the men have been educated in the 
United States, 


*Report of Meeting of Executive Board, J. Pepiat. 22: 126, 1943. 
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A motion was made and carried to adopt the amendments to the By-Laws. 

Dr. Veeder announced that the Committee on Pan-American Scholarships had 
been able to obtain thirteen new scholarships from the Kellogg Foundation, mak- 
ing twenty in all. He commended the work of the Committee. 


DR. WYLDER.—tThe thanks of this Society should be extended to the Board 
for the enormous amount of work they have done in connection with the Latin 
American countries. If this is carried through properly it will be a great move 
toward bringing about a solidarity of the Americas. I move that the thanks of 
this organization and appreciation of the great amount of work the Board has 


done, be expressed. 
This motion was seconded and carried. 


The Nominating Committee in its report recommended the following: 
For President-elect, Franklin P. Genegenbach, Denver, Colo. 
For Chairman of Region IV, Hugh K. Berkley, Los Angeles, Calif. 
The motion made and carried to accept the report and these nominations were 
made final. 


DR. VEEDER.—Dr. Spickard will be made Associate Regional Chairman for 
Region IV on recommendation of the State Chairmen. 


DR. GRULEE.—A resolution was adopted that the Executive Board of the 
Academy express sincere thanks and gratitude to Dr. Edward B. Shaw for his 
work as Regional Chairman. 

I would iike to say that we have had a very efficient Assistant Secretary in 
this society, who is now leaving for the armed services. Personally, I feel that I 
am losing a prop when Dr. Martmer goes. 


The following resolutions were adopted: 

The American Academy of Pediatrics expresses its appreciation of the untiring 
efforts of the local committee on arrangements, especially to Dr. George F. Munns, 
Chairman, and Mrs. John L. Reichert, Chairman of the Ladies’ Committee. 

The Academy expresses its appreciation to the management of the Palmer House, 
and especially to Mr. Edward “awless and his staff, for the splendid assistance 
given in making this meeting a success. 

The Academy expresses its appreciation to the Staffs of Children’s Memorial 
Hospital, Presbyterian Hospital, Illinois Research Hospital, Cook County Hospital, 
Bob Roberts Hospital, and Michael Reese Hospital for the splendid clinies provided 
on Wednesday, November 3. 

The Academy expresses its appreciation to the Chicago Convention Bureau and 
the Chamber of Commerce for their assistance and cooperation in arranging for 
this meeting. 

The Academy expresses its appreciation to the Millbank Fund for making it 
possible for the American Academy of Pediatrics to have as its guests Dr. Frank 
Boudreau and Sir John Boyd Orr. 


DR. HELMHOLZ.—It would be fitting also to express the thanks of the Academy 
to the Kellogg Foundation, not only for their very generous contribution in the 
form of thirteen scholarships to Latin America, but also for bringing these pedi- 
atricians to the meeting in Cleveland last spring. This has added a great deal to 
making our South American friends feel at home. I would like to move that a 
letter of thanks be written to the Kellogg Foundation for what they have done to 
forward our Latin American relationships. 

The motion was passed that this be done. 


DR.-VEEDER.—I should like to express our appreciation of the splendid pro- 
gram which the Program Committee carried out, especially in these times, and for 
obtaining speakers when men are so busy. 





News and Notes 


The next examinations by the American Board of Pediatrics will be given in St. 
Louis on March 27 and 28, 1943, and in New York on April 24 and 25, 1943. 

Applications should be made to the Secretary, Dr. C. A. Aldrich, 707 Fullerton 
Avenue, Chicago, IL, as early as possible. 

Notice is hereby given that on and after July 1, 1943, candidates will no longer 
be accepted in Group I. This applies to physicians who have specialized in pediatrics 
for ten years or more. After that date all applicants will be placed in the same 
eategory. 





The following applicants were certified by the American Board of Pediatrics 
at the Examinations in New York City, Dee. 5 to 7, 1942: 


Dr. Leona Baumgartner, 125 Worth St., New York, N. Y. 
Dr. McLemore Birdsong, University Hospital, University, Virginia 
Dr. Stanley Theodore Bloomfield, 745 Massachusetts Ave., Boston, Mass. 
Dr. Katherin Forster Brokaw, 50 E. 10th St., New York, N. Y. 
Dr. John Mitchell Brush, 125 E. 74th St., New York, N. Y. 
Dr. Samuel Brusilow, 618 Pennsylvania Ave., Brooklyn, N. Y. 
Dr. Ralph M. Burns, 211 Glen St., Glen Cove, N. Y. 
Dr. Moses Carnes, 1814 Avenue J, Brooklyn, N. Y. 
. Harry J. Cohen, 975 Walton Ave., New York, N. Y. 
. Edward C. Curnen, Jr., Hospital of Rockefeller Inst., 77th St. and York Ave., 
New York, N. Y. 
. Margaret Dann, 525 E. 68th St., New York, N, Y. 
. Joyce Victoria Deutsch, Southbury Training School, Southbury, Conn. 
. Harold 8. Douglas, 270 Crown St., Brooklyn, N. Y. 
. Samuel L. Ellenberg, 250 W. 21st St., New York, N. Y. 
. L. Stearns Fannin, 2 Main St., Bradford, Pa. 
. Harriet M. Felton, Children’s Hospital, 1740 Bainbridge St., Philadelphia, Pa. 
. Jerome Fineman, 3206 Garrison Blvd., Baltimore, Md. 
. John L, Finnegan, 144-35 Northern Blvd., Flushing, N. Y. 
. Irvin M. Fradkin, 89 8. Ocean Ave., Freeport, N. Y. 
. Ernest Freshman, 321 Broad St., Oneida, N. Y. 
. David Gaberman, 179 Allyn St., Hartford, Conn. 
. Stanton Garfield, 20 Sudbury Road, Coneord, Mass. 
. John Robert Gilmour, 144 8S. Harrison St., East Orange, N. J. (in the Navy) 
. Henry P. Goldberg, N. Y. State Reconstruction Home, West Haverstraw, N. Y. 
. Morris Goldberg, 1902 65th St., Brooklyn, N. Y. 
. Leo Grossman, 177 E. 77th St., New York, N. Y. 
. Frank Read Hopkins, 725 Church St., Lynchburg, Va. (in the Navy) 
. Godel I. Hunter, Willard Parker Hospital, New York City; home—30 W. 90th 
St., New York, N. Y. 
. Lewis Jacobs, 127 W. 79th St., New York, N. Y. (in the Army) 
. B. Winston Jarvis, 32 E. 62nd St., New York, N. Y. 
. Benjamin M. Kagan, 1207 W. Franklin St., Richhmond, Va. 
. Arthur M. Kimberly, 756 Pleasant St., Worcester, Mass. 
. Simon Kove, 272 E. 45th St., Brooklyn, N. Y. 
. Robert James Kressler, 255 8. 17th St., Philadelphia, Pa. 
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. Herman B. Lander, Army Air Forees Tech. Training Command, Goldsboro, N. C. 
. Alan Charles Levin, 1324 Avenue N, Brooklyn, N. Y. 

. Jacob Jay Lichterman, 1754 President St., Brooklyn, N. Y. 

. Hyman Lieberman, 614 Cortelyou Road, Brooklyn, N. Y. 

. Sidney Harold Miller, 5 W. 86th St., New York, N. Y. 

. Daniel Forney Hoke Murphey, 423 Power & Light Bldg., St. Petersburg, Fla. 
. Benjamin Newman, 560 Lefferts Ave., Brooklyn, N. Y. 

. E. Harrison Nickman, 4702 Atlantic Ave., Atlantic City, N. J. (in the Army) 
. John Merrel Parker, 525 Harvard St., Rochester, N. Y. 

. Albert Upham Peacock, 576 Farmington St., Hartford, Conn. 

. Harry 8S. Pizer, 1726 Davidson Ave., New York, N. Y. 

. Osear McClellan Race, 101 Cebra Ave., Staten Island, N. Y. 

- Donald Ross Reed, 19 S. Broadway, Tarrytown, N. Y. 

. Albert Abraham Rosenberg, 114 Academy St., Poughkeepsie, N. Y 
. Frank Edward Roth, 650 Main St., Hartford, Conn. 

. Benjamin Rubinstein, 2139 81st St., Brooklyn, N. Y. 

. Edward R. Schlesinger, 334 South Warren St., Syracuse, N. Y. 

. William A. Schonfeld, 171 Echo Place, New York, N. Y. 

. Saul Alvin Schwartz, 1928 Prospect Ave., Bronx, N. Y. 

. Araldo Serri, 296 Sterling St., Brooklyn, N. Y. 

. Allen Colby Service, 887 North 24th St., Philadelphia, Pa. 

. Maurice Albert Shinefeld, 669 Broadway, Paterson, N. J. 

. Harry Sonnenschein, 1002 Foster Ave., Brooklyn, N. Y. 

. Joseph Stein, 152-05 84th Ave., Jamaica, N. Y. 

. Harry Melmuth Sternberg, 461 Bedford Ave., Brooklyn, N. Y. 

. Carl A, Stettenbenz, 230 Stockbridge Ave., Buffalo, N. Y. 

. Samuel Stone, 74 Van Cortlandt Park, South, New York, N. Y. 
. Richard Henry Todd, Children’s Hospital, Washington, D. C. 

. Dorothea Deimel Vann, 63 Spring Lane, Englewood, N. J. 

. George Weiss, 790 Grand Concourse, New York, N. Y. 

. Thayer Willis, 8 Bettswood Road, Norwalk, Conn. 

. James Lewis Winemiller, 24 Wensley Drive; Great Neck, N. Y. 
. David Zahn, 2474 Valentine Ave., New York, N. Y. 

. Stanley Sanford Zipser, 111-50 75th Road, Forest Hills, N. Y. 
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Dr. Henry 8. Stern of Richmond, Virginia, died Dec. 24, of acute coronary 
thrombosis. Dr. Stern was Associate Professor of Pediatrics at the Medical Col- 
lege of Virgina. 





Dr. Bret Ratner, Clinical Professor of Pediatrics, New York University, has 
been appointed Visiting Pediatrician and Director of Pediatrics to the Sea View 
Hospital, New York. Dr. Béla Schick, former chief of the service, has been re- 
tired and is now Consultant Pediatrician. 





The Joseph Brennemann Library (located in Chicago, under the control of the 
Children’s Memorial Hospital) is building up vertical file collections on subjects 
of pediatric interest, and for this purpose would be pleased to receive reprints 
from pediatricians. The subject collections assembled will be available for loan 
to any pediatrician in military service who wishes to keep abreast with pediatric 
literature. 

Address all communications and material to 


Marion Kappes, Librarian 
The Joseph Brennemann Library, 
707 Fullerton Avenue, Chicago, Ill. 
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The following pediatricians from Cuba have been elected to Fellowship in the 
American Academy of Pediatrics: 


Félix Hurtado 
Teodosio Valledor 
Agustin Castellanos 
Julio Cabrera Calderin 
Serafin Falcon 

Emilio Soto Pradera 
Gustavo Cardelle 
Angel A. Aballi 

Carlos Hernandez Miyares 
Roberto Valdes Diaz 
Gabriel Gémez del Rio 
Clemente Inclan 





